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ASSASSINATION 


OF PRESIDENT JOHN F. KENNEDY 


Monday, September 11, 1978 


House of Representatives 


Select Committee on Assassinations, 


Washington, D . C . 

The select committee met, pursuant to adjournment, 
a.m., in Room 345, Cannon House Office Building, Louis 
Stokes (chairman of the select committee) presiding. 

Present- Representatives Stokes, Devine, Preyer, 
McKinney, Sawyer, Dodd, Ford, Fithian, and Edgar . 
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rman . A quoroui being present, the committee will! 


At the outset of this morning's hearings I would like to 


make some brief remarks . 


This morning , the Select Committee on Assassinations 


begins it second week of public hearings into the death of 


President John F. Kennedy. The evidence to be heard today 


will be directed toward the number, direction and timing of 


the shots fired at President Kennedy in Dealey Plaza on 


November 22, 1963. 


Much of the evidence heard last week by the committee 


tended to support the basic conclusions of the Warren 


Commission, which concluded that Lee Harvey Oswald was the 


lone assassin of the President. 


The evidence to be heard today will be troubling to some. 


X would caution against those who would too quickly draw 


sensational conclusions from this evidence. 


Mr. Justice Holmes used to say that the first requirement 


of a good theory was that it fit the facts. 
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31 Since all of the evidence in the Kennedy investigation is 

32 not in, it is not yet possible to fit any theory to the 

33 facts. A final resolution of the questions that may be 

34 raised by today’s evidence must, therefore, await the 

35 conclusion of our hearings and the submission of our final 

36 report in December . 

37 Mrs. Benson. Mr. Chairman, my name is Mildred Benson. I 
3$ am from Pittsburgh. 

39 The Kennedy assassinations — 

40 The Chairman. Madam, you are disturbing a congressional 

41 hearing and that will not be tolerated. 

42 Madam, I will have to ask you to leave the hearings. 

43 Mrs. Benson. These were political conspiracies. My 

44 family and I have been subjected to a savage program * 

45 The Chairman. Will the Capitol Police see that this woman, 

46 is removed from the hearings? 

47 Mrs. Benson. John Kennedy and Robert Kennedy were killed 
46 by political conspiracy. 

491 The Chairman. 


The Chair recognises Professor Blakey. 
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Mr. Blakey Thank you, Mr. Chairman. 

Three days of testimony before the committee — both 
firsthand and expert in character' — have indicated that a 
number of crucial issues in the Kennedy assassination turn 
on questions relating to the shots fired by the assassin or 
assassins. 

How many were fired? 

What was the time span between them? 

From what direction were they fired? 

Put succinctly: resolving the question of the number of 

those who participated in the assassination itself — a lone 
assassin or more than one gunman, that is , a conspiracy — -may 
well hinge, on the number of shots fired, the time interval 
between them, and the direction from which they were fired. 
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As we have seen, the Warren Commission was persuaded there 
were at least two shots — more probably three — -and they all 


68 



PAGE 


S 


NAME HAA254000 


f 0 69 came from the .Texas School Book Depository, which was to the 

70 right rear of the Presidential limousine. The commission 
7 ' found the discovery of three spent cartridge cases on the 

72 floor of the sixth story of the book depository its most 

73 persuasive evidence on the question of the number of shots, 

74 even though the medical and ballistics evidence could 

75 account for only two shots . 

76 Based on expert FBI testimony that the minimum time 

77 required to fire the rifle ranged from 2.25 to 2.3 seconds 

V,/ ' • ■ ' ' ■ ■ ' 

78 and an aril y sis of the Zapruder film, it also concluded that 

79 the time from the first to the last shot most probably 

80 ranged from 7.1 to 7.9 seconds. 

8 ' The best way, of course, to determine the number of shots 

82 is to listen to them — either when they occur or subsequently — 

83 on a sound recording, if one were to exist. The Warren 

84 Commision was alerted to the possibility of such a 

85 recording, one that was made by Dallas radio station KBOX 

86 and later used as part of a phonograph record produced by 

87 Colpix, Inc. , ’ ’Four Days that Shocked the World.’' A 
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88 private citizen who had bought the record informed the 

89 commission on January 8, 1964 about the program and 

9 0 suggested that sounds of shots could be detected in an on- 
9 ' the-scene account of the assassination by Dallas reporter 

92 Sam Pate . 

93 The commission obtained the recording from KBOX , and on 

94 June 29 Assistant Counsel Arlen Specter wrote a memo to 

95 General Counsel J. Lee Rankin in which he noted, ' 'Several 

96 members of the staff listened to the tape and heard two 

97 noises which sound like gunshots ... * * 

98 On June 30, the commission sent the tape to Dr. Lawrence 

99 Kersta of Bell Telephone Laboratories, Murray Hill, New 

100 Jersey. Dr. Kersta's analyses of the tape, however, were 

| - 

101 apparently inconclusive . I say ' ' apparently ,’ ' because 

1 02 attempts by this committe to find reports of Dr. Kersta’s 

103 work have been to date unsuccessful. 

■'104 Another way to try and pin down the number, time sequence 

105 and direction of the shots is to take testimony from on-the- 

| 

I 

i 

106 scene witnesses. The Warren Commission conduced — or had 
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conducted for it — exhaustive interviews of this character. 

The recollections of the witnesses, however, were far from 


1 09 


consistent. On the number of shots, the range was from two 


I I C 

I I I 
112; 
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to six, although three was seemingly the consensus . The 
time sequence ranged from 5j to 5 seconds. 

On their origin, reactions were also mixed. Many 
witnesses thought they came from the general direction of 
the book depository, but a significant number of others put 
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the firing point at a piece of elevated landscape to the 
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front and right of the limousine that has come to be known 
as the ' ' grassy knoll.’’ 

Many witnesses frankly; confessed confusion. For example, 
Abraham Zapruder , who stood on a concrete abutment in front 

ii 

of the grassy knoll and took his widely viewed movie of the 
assassination, said that he thought it cane ' ’from back of 
me, ’ ’ but that there was ’’too much reverberation ' ' to tell 
for sure. 

In any event, it seems clear that any serious effort to 
explain or understand what happened in Dealey Plaza must 
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■taka into account all of the firsthand evidence on number, 
time and direction- — even when it is apparently in conflict. 

On the other hand, some of the testimony relating to the 
direction of the shots was based on more than a reaction to 
the bark of a rifle. Howard L. Brennan, for example, said 
he actually ’’saw a man fire one shot’’ from the depository. 

James Jarman, who was on the fifth floor of the depository, 
also said he heard the sound of the bolt action of a rifle 
and the cartridge cases dropping to the floor above him. 

Neverthless , many critics have alleged that the 
commission, in the ultimate analysis, forced the evidence on 
the question of number and direction into a mold consistent 
with the discovery of the three cartridge cases on the sixth 
floor of the book depository. 

Mark Lane, for example, argues that this was how the 
single bullet theory came into being. In his ’’Rush to 
Judgement,’’ Lane writes the commission ’’...salvaged its 
basic working hypothesis (the lone, assassin theory)- by 
concluding that the bullet that struck Governor Connally 
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145 first struck the President.*' 

146 Josiah Thompson, in his ’’Six Seconds in Dallas,’’ did a 

147 statistical analysis of the statements of the witnesses to 

148 the shots. His findings support the commission on the 

I ■ I- 

149 number of shots but dispute it on the direction from which 

150 they came : 84.4 percent of them heard three shots, Thompson 

found, but o 
percent thou 

from the direction of the depository. 

Inevitably, of course, the select committee has had to 
attempt to unravel these conflicting views . Fortunately, it 
has had the aid of modern technology. Hew scientific 
methods have been applied to old evidence in some cases; in 
other cases, it has analyzed important pieces of new 
evidence that had previously been overlooked. For one 
example, the committee devised new tests for the Zapruder 
film , an original piece of evidence . For another , the 
committee asked a consultant to perform advanced computer 
1 63 studies with new evidence, a sound recording of the 


f those who had an opinion as to direction, 52 
ght they came from the grassy knoll, 39 percent 
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assassination itself that has been only recently turned up . 

The photographic experiments were conducted by the 
committee’s photographic panel of experts. They involved 
attempts to analyse camera ’’jiggle’’ in an effort to record 
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what well might have been startled reactions to gunshot 
wounds . 

The thought was that Zapruder may have ref lexively moved 
his camera when he heard each shot. By measuring the 
intensity of blurs on given frames, it was hoped that the 
timing of the shots could be indirectly pinpointed. 

Dr. William Hartmann was in charge of what has come to be 
known on the staff as the ’’jiggle analysis.’’ Dr. Hartmann 
received a B . S . degree in physics from Pennsylvania 
University in 1961, an M.S. degree in geology from the 
University of Arizona in 1965 and Ph.D. degree in astronomy 
from the University of Arizona in 1966. He has been 
assistant professor at the University of Arizona Lunar and 
Planetary Laboratory, associate and senior scientist at the 
IIT Research Institute and currently is senior scientist at 
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the Planetary Science Institute of Scientific Applications 


Inc . 


Dr. Hartmann is a member of the American Astronomical 
Society and is the co-winner of the 1965-66 Ninniger 
Metarorite Award. He has written numerous professional 
articles and has served as associate editor of the Journal 


of Geophysical Research. He has authored a planetary 
textbook and co-authored a book on the planet Mars. 

Dr. Hartmann Served as photo analyst and co-investigato 
on the Mariner 9 mission to photograph Mars. 

It would be appropriate at this time, Mr. Chairman, to 
call Dr. Hartmann. 

The Chairman. The committee, calls Dr. Hartmann. 

Sir, will you raise your right hand to be sworn? 

Do you solemnly swear that the testimony you will give 
before this committee is the truth, the whole truth, and 
nothing but the truth, so help you God? 

Dr. Hartmann. I do. 

The Chairman. Thank you. 
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You may 


be seated . 
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The Chair recognizes Counsel Gary Cornwell. 
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Mr. Cornwell. Thank you, Mr. Chairman. 

Dr. Hartmann, as a member of the photo panel, did you 
conduct photographic analysis in order to determine if there 
was any measurable reaction on the part of photographers who 
were taking pictures in Dealey Plaza at the time of the 
assassination which might be associated with the sound of 


210 


gunfire? 
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Dr. Hartmann. Yes. 

Mr. Cornwell. What theoretical reason or justification 
would there be for conducting that type of analysis? 

Dr. Hartmann. I think there are several possible 
justifications for it that add together. 

First, psychological experiments have shown that there is 
a rather universal startle reaction, and interestingly 
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enough, the classic work on this published in 1939 used 
gunshots before unsuspecting witnesses as the source of the 
stimulus to cause the startle reaction. 

Secondly, using a motion picture camera such, as Mr. 
Zapruder’s camera and his film, is an ideal test for startle 
reaction, because the photographer is attempting to hold 
this camera still or pan very smoothly, so that any startle 
reaction would cause a disturbance of that smooth panic 
motion. 

I 

Third; then there would be a question was the stimulus, 
the gunfire in Dealey Plasa, loud enough to cause such a 
startle reaction. 

X was present on August 20 when the committee did some 
test firing with the rifle similar to the one believed to 
have been used, and I found, first of all, that this was a 
very loud, noise, louder than I had suspected, and in fact I 
attempted to take some pictures simultaneously with the 
gunfire and found that in three out of three cases my 
pictures were blurred when they were taken with gunfire and 
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240 not when they were taken with other times. 

241 In fact I think my pictures were probably more blurred , 

242 showed a larger startle reaction than Mr. Zapruder ' s - 

243 Finally >i it is a reasonable investigation to undertake 

244 because we know that there are some episodes of blur in the 
2 45 i Zapruder film as you watch it. 

246 Mr. Cornwell. When did you first undertake this analysis? 

247 Dr. Hartmann. It was proposed in February, but we did not 

2 48 undertake it until July when it began to be apparent to the 

249 committee that there might be data from the acoustic 

250 analysis with which we could compare it, so that we would 

251 have some independent information to compare with. 

252 Mr. Cornwell. Who did you work with in the analysis? 

253 Dr. Hartmann. Frank Scott, who is a photo scientist at 

254 Perkin Elmer/ and Elmer was also a member of the photo 

255 panel, and he did independent set of measurements on the 

256 same film. i." 


257, Mr. Cornwell. Did the procedures which were selected, 

258 were they followed both by you and Mr. Scott, the same 
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259 procedures? 

260 Dr. Hartmann. No, We used separate procedures. We both 
261; made a series of measurements on the film, but each decided 
262| for himself what system might be best to record in a 

263 quantitative way these blurs or jiggles. 

264 Mr. Cornwell. Just very briefly, would you tell us what 

265 the differences were between the two approaches that you 

266 took? 

267 Dr. Hartmann. Briefly, I measured the amount of blur or 

268 smearing of the image in each frame of the film, one frame 

269 at a time, and what Mr. Scott did was to follow from- one 

270 frame to the next the position of the camera, where it was 

271 pointed in the landscape, and to see how smooth that 

272 tracking was between one frame and the next frame. 

273 Mr. Cornwell. So then would it be accurate to state that 

274 you measured the blur internally within the frame and Mr. 

275 Scott measured the blur which occurred between two frames? 

27 6 1 Dr. Hartmann. Yes, in a real sense mine is a measure of 

I 

2771 the blur while the shutter was open, and Mr. Scott's is a 



NAM'Eil 


278 


27 9 


HAA2S40 0 0 


PAGE 1 6 


measure of the blur that occurred from the middle of the 


time the shutter was open on one frame to the time it was 


280 


open on the next frame. 


281 


Mr. Cornwell. I would lilie to show you Exhibits F-224 , 


282 

283 

284 

285 

286 

287 

288 

289 

290 

291 


225, 226, and 227, which I believe have been previously 
admitted in this case. 

The photographs correspond to Frames 1 88 to 191 of the 
Zapruder film. I ask you if you would use those exhibits to 
illustrate first the technique which you applied. 

Dr. Hartmann. Yes. May I go over to the board? 

Now this is Frames 188 through 191 in order and it is a 
good example of what can be done., These are enlargements of 
part of the frame , but here you see a reasonably sharp 
frame, a rather typical frame, and there are some highlights 


292 
29 3 
29 4 
2 95 


on -the car which appear as circular or slightly elliptical 
bright spots. So these are the smallest things that you can 
resolve, the [smallest spots that you can see in the picture. 

On this frame, you may be able to see that the spots are a 
little elongated in this direction, meaning that while the 


296 
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297 shutter was open* the camera moved a little bit in that 

298 direction. 

299 Now the camera is moving considerably more violently 

i 

30 C during the exposure, and we have an elongation in this 
301 direction. And here, finally. Frame 191, which is quite 
302; seriously blurred and is in fact one of the more blurred 

frames in the sequence. So the length of these spots can be 
measured from frame to frame, and that gives a measurement 
of what we call the blur or the jiggle. 

Mr. Cornwell. So it would be possible then, I take it, t 
quantify the amount of blur or jiggle in the frame. 

Dr. Hartmann. Yes, by direct measurement of the length o 
this blurred spot, and that, in essence, is a measurement of 

the error in the photographer's accuracy in panning on the 

Presidential car that went by. 

312! Mr. Cornwell. I would like to show you Exhibit F-175 and 

313 ask you if you can identify that. 

314 Dr. Hartmann. Yes. This is a plot of the amount of blur 

315 that we measured by the technique X used on each frame. 
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Mr. Cornwell. Mr. Chairman, at this time I would request 


that that exhibit be admitted into evidence 


The Chairman. Without objection, it may be entered into 


the record at this point. 


The information follows? ] 


********** COMMITTEE INSERT ********** 
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Mr. Cornwell. Would you explain, Dr. Hartmann, what that 

i : 

exhibit illustrates or what it shows? 

! 

Dr. Hartmann. Yes. I tried to plot the amount of blur. 

■ 

So the amount of blur is plotted in this vertical direction 
and it is, expressed here in terms of the percent of the 
width of the field so that a blur right along here of this 
magnitude is about 1 percent of the width of the field. Up 
here it is about 6 percent of the width of the field. 

These are the frame numbers . This is a running count of 
the time in seconds. I chose to use zero at about Frames 
310 to 311 because that would be the moment in essencehen 

the man pulled the trigger on the gun. The bullet is seen 

to strike the head in 313, or the head is seen to explode at 
that time, so zero can be considered one known gunshot time. 

Now each dot is a frame. And if you asked for a threshold 
and said are there any blurs greater than 6 percent, let's 

say, well, there would be none. And if you start to lower 

I 

your threshold, coming down to about 4 percent, we start to 
pick up a blur. This one is. Frame 330, and as we come on 
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down, we pick up more blurs. 


Well, of course, if you go too low. 


basically noise, just the ordinary jiggle 


you are getting into 
, and we don’t want 


to clutter up our analysis with looking at the ordinary 


jiggle. So I arbitrarily chose a threshold, and to make it 
a little bit clearer, drew a line here, and any jiggles or 
blurs or errors in panning would stick up above that line 
then are outlined with solid lines to make them clearer. So 
there are some patterns, clusters of jiggles, which may be 
response to some sort of stimulus. 

Mr. Cornwell . I would like to ask you, if you could use 
the blackboard now which is behind you, and illustrate for 


us, if you would, Mr. Scott's analysis. 

Dr. Hartmann. Yes. He reasoned as follows: Suppose the 

car is coming by and the photographer is following the car 

precisely. He would be aiming his camera at the middle of 

■i ' . 

each exposure as the shutter opens and closes and opens and 

closes at a series of points which would be arranged in a 
nice smooth line and relatively equally spaced . 
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Now if any stimulus or any cause made him jiggle the 
camera or jerk the camera, we would have this pattern of 
regular pointing spots going on, and then perhaps , let's 
say, the camera moves in a downward direction. And so in 
the first case-, we would have a line of points like that, 
but in the second case, a line like this, and this would 
betray an irregularity in the panning on the Presidential 
car. 

Mr. Cornwell. I would like to show you now Exhibits F- 
371, 372 and 373, and ask you if you would tell us what 
those are. 

Dr. Hartmann. I might just comment also, as that is being 
set up, that a way to express this measurement 
quantitatively in a similar fashion to the other diagram 
would be to say that at this particular frame the 
photographer should move, in the next frame, he should move 
to this position, but in fact we discover that he has moved 
down here, so that this distance is a measure of the error. 

So it is possible to convert these into a set of 


379 



22 


NAME: 

380 

381 
38 2 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 


HAA254000 


PAGE 


quantitative 


measurements of the error. 


This is essentially 


a method known as vector subtraction between these two 


lines . 


These are, first, an explanation of his method and 
enlargement of one sequence of frames in the fashion that he 
measured them and his entire sequence of measurements. 

Mr. Cornwell. So referring to Exhibit F-373, that is, the 
entire sequence of the frames in the Zapruder film beginning 
at what point and ending at what other point. 

Dr. Hartmann. Yes. These run from in the 130s, when the 
Presidential motorcade comes around the corner, all the way 
to the 390s, when it disappears. 

Mr. Cornwell. Would it be accurate to state that Exhibit 
F— 372 is simply a blowup of one portion of 373? 

Dr. Hartmann. Yes, it is; it is- the first portion. 

Mr. Cornwell. May we have these three exhibits admitted 
into evidence, Mr. Chairman,? 


The Chairman. Without objection, they will be entered 


into the record. 
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Mx . Cornwell. Dr. Hartmann, referring to the center 
Exhibit F-372, would it be accurate to state that the blowup 
there illustrates that at some points in the film Mr. 
Zaprudez in fact doubled back instead of going forward with 
his panning as you would expect. 
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Dr. Hartmann. Yes. There is a slight doubling back, and 
I would just caution that there are different types of 
panning errors. In other words, there is this type that I 
sketched here. There is the type where you actually double 
back, but there is the type where you are going along in a 
straight smooth direction and suddenly move a great distance 
in this direction, all right, just to the right in the same 
direction but by more than you should have so that that 
produces a line, a straight line, still, and yet there is a 
very large error here. So don't be fooled into thinking 
that the only reactions or jiggles are the places where the 
line gets tangled . There may" be some reactions in places 
where the line is spaced out by more than the usual amount. 

Mr. Cornwell. As the exhibits were being put up, you 
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stated that you could quantify the results of the technique 
applied by Mr. Scott, the same as the technique that you had 
applied. 

I would like at this time to show you Exhibit F- 176, and 
ask you if you can identify that. 

Dr. Hartmann. Yes, sir. This is the same type of plot 
that was done with the set of measurements I made. The set 
of frame numbers are along the bottom and the amount of 
jiggle ox blur plotted for each frame. 

Mr. Cornwell. In this case it relates to the Scott 
technique? 

Dr. Hartmann. Correct. 

Mr. Cornwell. We would ask at this time that this exhibit 
be place3dinto evidence, Mr. Chairman. 

The Chairman. Without objection it may be entered into 
the record. 

[The information follows:] 

********** COMMITTEE INSERT ********** 
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Mr. Cornwell. Now, in addition to the two approaches you 


have described, are you aware of any other way in which 


jiggle might be measured? 


Dr. Hartmann . Yes. The physicist, Luis Alvarez, has in 


1976 published in the American Journal of Physics an 


analysis of the same film using the third method, and that 


method was basically to take the set of blurs similar to 


what I described first, what I was quoting in my method, and 


his reasoning is as follows: That if the blur, if the 


amount of blur stays the same from one frame to the next to 


the next, then essentially nothing is happening. But if 


there is a sudden change in the amount of blur, then that is 


a sensitive measurement of a disturbance. And so what he 


plotted was the difference in blur from one frame to the 


next. So that is a third set of measurements. 


Mr. Cornwell. When did you first become aware of Dr. 


Alvarez — 


Dr. Hartmann. That was circulated to us on the phot< 


panel some months ago, but I purposely did not study his 
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459 results until I finished mine and Scott’s. 

460 Mr. Cornwell. I would like at this time to show you 

461 Exhibit 177 and ask you if you can identify that. 

462 Dr. Hartmann. Yes, sir. This is an analysis or a plot 

463 showing all three sets of information on the same time scale 

464 now. So, for the first time we have a chance to really 

465 compare what the three independent and different types of 

466 measurements show, the same boxes here with the same set of 


467 frame numbers and the same timings, and, incidentally, X 

468 have noted some events as they happen along the sequence in 

469 the film, just to give you a reference to what is happening 

470 in the motorcade. 

471 Now above the line are peaks, the greatest blurs that wer 

472 measured by my technique, this is taken directly off that 

473 earlier graph. Below the line is just a flipped over image 

474 of the blurs or jiggles measured by Mr. Scott’s technique, 

475 and X think you find some pretty good agreement there. And 

■ i ■ , 

476 then down at the bottom in red has been added directly, hand- 
4771 copied from Alvarez’s graph published in his paper, the set 



NAME .* 

478 

479 

480 
48' 

482 

483 

484 

485 

! 

48 ^ 

487 

48 ^ 

i 

489 , 


HAA2540 00 PAGE 28 

of measurements that he made, and, incidentally, they jiggle 
in both directions because he kept track of what he called a 

ft 

postive blur in one direction or a negative in the other 
direction, so his are a kind of a jiggle, and ours are just 
motions up or down. 

Mr. Cornwell.. X would like at this time, Mr. Chairman, tc 
ask that Exhibit 177 be admitted into evidence. 

The Chairman. Without objection, it may be entered into 
evidence at this point. 

[ The information follows = ] 

********** COMMITTEE INSERT ********** 
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Mr. Cornwell. Dr. Hartmann, can you tell us, from the 


analysis that you have just described, precisely when the 


shots were fired? 


Dr. Hartmann. Well, in my opinion, if you look only at 


this record Of blur, in spite of the fact that there is 


pretty good agreement, it would be very difficult to say 


that a particular episode of jiggling here, a particular set 


of blurs, is the response to a gunshot. 

The question is, we believe, that if there was . a loud 
gunshot, there probably was a startle reaction. But there 
could have been other kinds of reactions that would cause 
jiggles, just false alarms. And so on the basis of looking 
just at the blur, X would say no . 

However, if we then look at the photo visual evidence of 
what is happening in the parade, X think we can begin to 
identify some of these as gunshots. 

Mr. .Cornwell. Would you explain that if you could in 
relation to Frame 313- — - | 

Dr. Hartmann. 


5 08 


Yes . 
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Mr. Cornwell. -where the gunshot occurred? 

Dr. Hartmann. That, in particular, is perhaps the most 
significant one:, where we know that there has been a 
gunshot. And we see that there is a very strong episode of 


513 

514 

515 


this jiggling initiated at that: time. The lapse time the 
jiggles begin — of course one has to define how do you detect 
when the jiggle really begins? 


516 | 

J 

j 

I 

51 7 j 

518 i 

5 1 9 

52 0 

521 

522 

523 
52 4 

525 

526 

527 


And perhaps the best way is to go, is to look at the frame 
group from when the jiggle initiates to when it reaches a 
maximum. In this case that is about 313 to 319. The shot 
was probably fired at 3 10 , as I mentioned before, and that 
number of frames is consistent with the measures of startle 
reaction time that were reported in the book that I 
mentioned. So I think that is a good confirmation that we 
are really seeing here the reaction to both the sound of the 
gunshot and probably the visual sight of what happened on 
that shot. 

Mr. Cornwell. And would it be accurate to state that the 
second largest area of blur or jiggle, apart from the one 
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528 which occurred shortly after the head shot, would he in the 

529 earlier portion of the film? 

530 Dr. Hartmann. That is correct. 

531 Mr. Cornwell. What frame is that associated with? 

532 Dr. Hartmann . About Frames 190 to 200 there is a strong 

533 blur reaction initiated. So having concluded that this is 

534 in fact, that the blur sequence around 313 to 319 is in fact 

535 a response to the gunshots, I would think that the logical 

536 inference would be that the blur sequence, the blur episode, 

537 running typically from 190 to 200 is also a response to a 

538 possible gunshot. And we know that the President emerged 

539 from behind the sign somewhat later, some frame later, 

540 showing in fact a reaction to such a wound. So this could 

541 very well be the blur or startle reaction to the gunshot 

542 that caused the back wound to the President. 

543 Mr. Cornwell. And what, if any, corroboration is provide 

544 by this analysis to the Warren Commission's conclusion that 
545, the President and the governor may have been shot in the 
546 vicinity of Frame 210. 
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547 Dr. Hartmann. Y as, they picked 210. I would say that to 

543 pick 210 in the face of this current evidence, to pick 210 

549 as the time for that first shot, which is the Warren 

550 Commission’s conclusion, would not be warranted from this 

551 evidence, because the blur before Frame 210, from 190 to 

552 200, is clearly much larger than any blur after Frame 210. 

553 In fact, there is really very little evidence for a blur in 

554 the appropriate amount of time after Frame 210. 

555 Furthermore, there is some photo evidence that tends to 

556 support the thought of a shot in the time frame shortly 

557 before 190. For example, there is the Phillip Willis 

558 photograph which shows Mr. Zapruder in the background and 

559 the motorcade passing in between. Because the motorcade is 

560 in between, it is quite possible, quite easy, to determine 

561 exactly which Zapruder frame that corresponds to, because 

562 you can tell which part of the motorcade is passing between 

563 Zapruder and Willis. And Willis said that he took that 
564! photograph as a reaction. He pressed the shutter as a 

5 65 1 reaction to what he perceived as the first shot, at least a 
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566 shot. 

567 Well > it turns out that that frame is 202. So that means 

568 that Mr. Willis is telling us that he pressed the shutter as 

569 part of his reaction to a shot, and he was reacting at Frame 

570 202, while here we see- that Mr. Zapruder is in the middle or 

571 his reaction Frame 202. So that is very nice consistent 

572 evidence that something happened, say, in 190 or shortly 

573! before 190. 

! : 

i 

574 Mr. Cornwell. Mr . Chairman, I was incorrect earlier when 

575 I stated that Exhibits F- 224, 225, 226 and 227, the 

576 Zapruder film: blowups, had been previously admitted into 

577 evidence. X would at this time ask that they be admitted 

578 into evidence. 

579 The Chairman. Without objection, they may be entered int 

580 the record at this point. 

581 [The information follows:] 

582 

5 Q 3 J ********** COMMITTEE INSERT ********** 
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Mr. Cornwell - I have no further questions 


Thank you. Dr. Hartmann. 


Dr. Hartmann . Thank you. 


The Chairman. The committee will defer, questioning of 


this witness until later this afternoon after the committee 


has had the advantage of hearing the acoustical evidence. 


which will come into the record shortly. 


Sir, we will, defer our questioning of you until later this 


afternoon . 


Dr. Hartmann. Thank you. 


The Chairman. Thank you. 


The Chair recognizes Professor Blakey. 


STATEMENT OF G. ROBERT BLAKEY, CHIEF COUNSEL 


Mr. Blakey Thank you, Mr. Chairman. 


In September 1977 the committee learned of the existence 


of a Dallas police tape, one that had recorded the sounds of 


the assassination from the transmitter of a motorcycle 
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policeman who had accidentally left his microphone switch in 


the 'on' pos itio n . 


There was immediate hope that by scientifically enhancing 


the tape* the sound of the shots could be made audible. 


The committee was told by the Dallas Police Department 


that all of its assassination evidence had been turned over 


to the FBI. It did not have a copy of the tape . One was 


obtained, nevertheless, from Mary Ferrell, a critic who 


lived in the City of Dallas. 


The committee then set out to find an acoustical 


consultant to analyze the tape. After consideration of five 


candidates, the committee picked the firm of Bolt, Beranek 


and Newman of Cambridge, Massachusetts . 


Bolt, Beranek and Newman can count among its many 


important forensic accomplishments an analysis of the tape- 


recorded sounds of the Kent State shooting incident in 1970 


and discovery of the 1 8-minute gap in the Watergate tapes . 


BBEN first analysed the segment of the radio program , 


'Four Days that Shook the World, ' that had been believed to 
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622 have covered the assassination. As it turned out/ it was 

623 not contemporaneous with the actual shooting of the 

624 President. 

625 The committee then forwarded the tape it had obtained fro: 

626 Mary Ferrell to BB£N, but no audible sounds could be 

627 discerned in the analysis. 

628 Meanwhile, committee investigators working on the case in 

629 Dallas were in contact with Paul McCaghren , a retired 

630 assistant polite chief who had been assigned to a special 

631 Dallas police assassination investigting squad . 

632 McCaghren was one of several Dallas police veterans who 

633 donated their firsthand knowledge of the city to the 

634 committee. They 'read us into their backyard, ' so to speak, 

635 as one of our investigators so aptly put it. Their help has 

636 been invaluable. 

637 Among the original documents and tapes that McCaghren 

638 supplied the committee was a crucial November 22, 1963 

639, dispatch tape along with the dictabelts that recorded the 
640 transmission from the motorcycle with the open mike. 


These 



NAME : 


HAA25400 0 


PAGE 


37 


641 

642 
6 43 
6 44 

645 

646 

647 
6 48 
6 49 

650 

651 

652 

653 
654' 
655; 

656 

657 
653 1 


materials were promptly sent to Bolt, Beranek and Neuman. 


To supplement the analysis of the tape, BBSN experts also 


went to Dallas last month to conduct an acoustical re- 


enactment based on the live firing of a rifle in Dealey 


Plaza. 


In these tests, the DPD was exceptionally cooperative. Ill 


obtained weapons, constructed the bullet 'traps' and re- 


routed traffic during the five hours of testing. Police 


marksman fired rounds from the Book Depository, as well as 


from the 'grassy knoll.' 


The final results of this work have only recently been 


received by the committee. Nevertheless, they have been 


thoroughly analyzed. 


The man in charge of the Bolt, Beranek and Newman 


acoustical analysis is Dr. James E. Barger, the firm's chief 


scientist. 


Dr. Barger received a B . S . in mechanical engineering from 


the University of Michigan in 1957, an M. S . in mechanical 


engineering from the University of Connecticut in 1960, and 
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an A.M. in applied physics from Harvard University in 1962. 


In 1964 


he received a Ph.D. in applied physics from 


Harvard. University. He has been a sonar project officer at 


the U . S . Navy Underwater: Sound Laboratory, a research 
assistant at Harvard University's Acoustics Research 
Laboratory, senior scientist and director of the Physical 
Science Division with Bolt, Beranek and Newman, Inc. 

Dr. Barger is the author of numerous scientific papers 
He has lectured in the field of applied acoustics in the 
United States and Canada and currently is a lecturer on 
sound scattering and reverberations with Bolt, Beranek and 
Newman's anti— submarine warfare course. 


He has been a National Science Foundation Fellow and 


currently is a fellow of the Acoustical Society of America. 


He is also a member of the U.S. National Advisory Board for 


Underwater Sound Reference Services. 


As chief 


scientist with Bolt, Beranek and Newman, Dr. 


Barger personally supervised the analysis of the 1 8-minute 


gap on the Nixon-Watergate tapes and the analysis, as I 
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noted previously, of gunfire sounds recorded during the 


shooting epis 


ode at Kent State University. 


Mr. Chairman, it would be appropriate at this time to call] 


Dr. Barger. 


The Chairman. The committee calls Dr. Barger. 


Doctor, would you stand and be sworn? 


Do you solemnly swear the testimony you will give before 


this committee is the truth, the whole truth, and nothing 


but the truth, so help you God? 

Dr. Barger. I do. 

The Chairman. Thank you. You may be seated. 

Mr. Cornwell . 

Thank you, Mr. Chairman. 

Dr. Barger, I would like to first direct your attention tc 

the point in [time that our chief counsel just made reference 

.. 

to, namely, when the committee brought to you a tape 

i 

recording and a Dictabelt from the Dallas Police 
Department's recordings of transmissions on November 22. 

At that point in time, what did the committee ask you to 
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try to do with that tape recording? 


TESTIMONY OF JAMES E. BARGER 


Dr. Barger. Mr. Cornwell, there was a series of questions 
that were asked in increasing order of difficulty. 

The first question and the least difficult potentially to 
answer was, simply, was the motorcycle with the stuck 
transmitter likely to have been in Dealey Plaza, and if so, 
were they the sound of shots recorded thereon or detectable 
thereon, and if that turned out to be the case, how many 
shots, and if that could be determined, what was the 
sequence between them, and if that could be determined, from 
what locations were the shots fired, and if by chance that 
also could be: determined, what weapons fired the shot? 

Mr. Cornwell. Would there be some reason to believe that 
you could answer any or all of these questions? 

Dr. Barger. Well, the reason to believe that there may be 
answers to the latter questions was, of course, less likely 
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717 than the former ones, but the answer is generally yes. The 

718 tapes had a good deal of noise on them, motorcycle noise, 

719 croud noise, radio frequency inference, and the like. The 

720 most serious problem was the motorcycle noise. There is a 

! ■ 

721 way to help reduce that. It is a technique called adaptive 

722 filtering. It considers that the motorcycle is a repetitive 

723 device. As the cylinders fire, they do so periodically. 

724 The adaptive filter can learn to understand the event and 

725 project what will happen the. next time the piston fires and 

726 subtract that noise out from the tape. 

' i 

727 We then thought once the adaptive filtering was conducted, 

728 the tape might then be noise-free enough to attempt a 

729 detection of the sounds of gunfire. 

730 Now it was perfectly clear that these sounds were not 

731 clearly audible. There is a field of detection theory — well, 

732 the field of detection theory has a favorite approach called 

733 matched filtering. The matched filter is a device that is 

734 used to detect events that you have some understanding of, 

735 even though they are subaudible . Matched filters are used 
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736 in radar sets commonly to detect the presence of impulsive 

737 signals in noise* even though they are not visible or 

733 audible in the raw data themselves . There was reason to 

! 

739 ' believe, that applying these techniques we might be able to 

740 detect the impulsive sounds o£ gunfire. 

741 Mr. Cornwell. What* if anything, gave you reason to 

742 believe that you might be able to determine the direction 

743 from which gunfire came or the fact that it was gunfire? 

744 Dr. Barger. When an impulsive .source of sound is 

745 generated in an enclosed or semi-enclosed environment, such 

746 as an urban environment * the impulsive sound spreads from 

747 the place where the sound was generated in all directions 
743 and is reflected, scattered, detracted into all possible 

749 receivers, such as microphones that might be stuck and such 

750 as ears. 

751 Now. the signals, the impulsive signals, that arrive at 

752 these receivers--microphones or ears — over all of these paths 

753 that have arrived through the processes of reflection, 

754 detraction and scattering, occur in a unique pattern, and 
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755 that pattern [depends on where the source of sound was and 

756 where the receiver is at that time. This unique pattern can 

757 be learned by, for example , reconstructing the sound of the 

758 acoustical event and measuring the pattern* and it can be 

759 expected to be quite unique . 

760 If the microphone or receiver moves from one place to 

761 another, the pattern will change , and it is in fact these 

762 : echo patterns that are the matching patterns that we 

763 considered using in the matched filter as a very powerful 

i 

j 

764 method for detecting the possible presence of gunfire in the 

765 tapes. 

766 Mr. Cornwell. let’s begin with what you describe as the 

767 unique sound of gunfire, and at this point show you Exhibit 

768 F— 357 . 

769 First, will you simply tell us what that is? 

770 Dr. Barger. This is an exhibit that illustrates the 

771 acoustical disturbance generated by a rifle firing a 

772 subsonic bullet in free space. 


773 


Mr. Cornwell. At this time, Mr. Chairman, I would ask 
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that that exhibit he admitted into evidence so that we may 


ask Dr. Barger further questions concerning it. 


The Chairman. I am sorry. Counsel? 


Mr- Cornwell. X would like to ask at this point if that 


ehxihit might be admitted into evidence. 


The Chairman. Without objection, it may be entered 


[The information follows: ] 


********** INSERT 1 C 1 ******** 
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783 Mr. Cornwell . Would you at this point then. Dr. Barger 

784 describe this phenomenon used in the exhibit? 

785 Dr. Barger . This simple diagram shows the location of a 

. l 

786 rifle firing a supersonic bullet along this horizontal 

787 trajectory- At the instant in time that this illustration 

788 depicts, the bullet is at Position 1. The sound generated 

789 by the muzzl^ blast is expanding spherically around the 

790 origin of the gunfire, namely, the muzzle of the rifle. 

791 At the time depicted here, that impulsive sound spherical 

i .■ 

792 surface has reached the point shown by the circle. The 

793 bullet, however, being faster than the speed of sound has 

794 advanced beyond the position of the sound wave, and it 

795 generates a shock wave as a supersonic transport would going 

796 supersonically, and the locus of that shock wave is from the 

797 bullet itself to the tangent of the sound wave at this 

798 point. At a later time the bullet will have advanced, and 

I 

799 the shock wave would have — and the sound wave would have 

800 expanded to the position shown here. At this time the 

80 1 bullet has advanced to this point. 


The sound wave has 
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802 expanded to this point, and the shock wave has progressed to 

803 this region. 

804 If an observer were at this point, at the first time that 

805 I showed, when the bullet was at this point, the observer 

806 would hear the shock wave because- it would pass him at that 

807 time. 

808 At the second time that I show here, when the bullet is 

809 advanced to the second position, the sound waves of the 

810 rifle would reach the observer at that point and he would 

811 then hear the muzzle blast. 

812 You have emphasised at several points that this -is a 

813 diagram showing the principle with respect to a supersonic 

814 bullet. 

815 What, i£ any, differences would you find if the bullet 

816 were subsonic? 

817 Dr. Barger . If the bullet were subsonic, in the first 

818 time that I have shown when the muzzle blast has reached 

819 this point, the bullet would have lagged behind the position 

820 of the sound wave at that point, and it would always be 
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behind getting farther and farther behind as time went on. 


and no shock 


Mr. Cornwell. If you wanted to look at those principles on 


a recording. 


wave is generated by that bullet. 


would there be a way that you could do that? 


Dr. Barger. Yes. This observer is the same as the 


receiver I spoke of earlier. It could be a microphone or an 


ear, and therefore what I said for this observer holds for 


the person in question. 


Mr. Cornwall. I would like at this point then to show you 


Exhibit F-364 and ask you if you could tall us what that is. 


Dr. Barger. This is an illustration of the shape of the 


acoustical waveform generated by two rifles. 


Mr. Cornwell. At this point, Mr. Chairman, I would like tq 


ask that Exhibit F-364 be admitted into evidence. 


The Chairman . Without objection, it may be entered into 


the record at this point 


[The information follows: I 
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Mr. Cornwell. Would you now. Dr. Barger, tell us what 


that ehixibt 


illustrates ? 


Dr. Barger . At the top of the illustration we show the 


acoustical waveform of both the shock wave and the muzzle 
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blast from a Mannlicher Carcano. The shock wave as measured 
by a microphone 10 feet from the trajectory of the bullet 
and the muzzle blast was measured by the same micropone 
which was at the same time 30 feet from the muzzle.’ 

The shock wave, all of the acoustical pressures are 
plotted here as a function of time measured in milliseconds. 

The shock wave is a very sharp event looking something like 
the letter ’'N,’’ and in this case, with this weapon, the 
peak pressure of the shock wave is 130 decibels. 

How let me just briefly describe the decibel as a measure 
of acoustical intensity. It is, in case anyone wants to be 
certain., the reference pressure for the decibels that I 


describe are 2 times 10 to the minus 15 newtons per square 


meter, the currently standard pressure, and with respect to 


that pressure, the shock wave as an intensity of 130 
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859 decibels. 

860 The muzzle blast at 30 feet is more intense. It has an 

861 intensity of 137 decibels . 

862 Let me just give you a few facts about decibels that will 

863 help make this clear. 

864 If two sounds are otherwise similar but have a different 

865 loudness, a different intensity by 10 decibels, the louder 

866 of the two will, sound twice as loud. On the other end of 

867 the scale, if two sounds are so slightly different in 

868 intensity that you can just perceive that difference, they 

869 will be different by 3 decibels. 

870 The muzzle blast then, more intense by 7 decibels, 

871 sounding almost twice as loud, not quite , having a very 

872 sharp peak, a negative undershoot followed by quiescence, 

873 those are characteristic of the waveforms of that rifle. 

874 A rifle firing a bigger charge is the M-1 rifle. It also 

875 has a faster round. The muzzle velocity of the Mannlicher 

876 Carcano is about 2,000 feet per second. The M-1 is close to 
Therefore the intensity of the shock wave radiated 


877 3,000. 
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878 by the M-1 , being about 140 decibels when measured 10 feet 

879 from the flight path* the muzzle blast is also more intense. 

880 At 30 feet it would be about 145 decibels, being something 

881 less than twice as loud as the Mannlicher Carcano . 

882 Mr. Cornwell. X suppose we are all aware that the Dallas 

883 Policy Department found a Mannlicher Carcano on the sixth 

884 floor repository and the Warren Commission concluded that 

885 was the weapon used in the assassination. So I guess from 

886 that we could assume why you chose a Mannlicher Carcano in 

887 the top graph to illustrated principles you just described. 

888 But why did you choose an M-1 to illustrate in the lower 

889 portion of the graph? 

890 Dr. Barger. Well, for one reason we had the data. The 

/ 

891 principal reason waa that it is the loudest rifle that one 

892 could conceive might have been used in that environment. 

893 And the purpose then is to show that the loudest one one 

894 might conceivably use is less than twice as loud. 

895 Mr. Cornwell. X would like to now direct your attention 

896 to the part of your previous resume that referred to the 
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897 fact that you might be able to locate the shots and ask you 

898 if you would direct your attention at this time to Exhibit F- 

ft 

899 334. 

900 Dr. Barger. Yes. This is what is known in the field of 

901 scientific presentation as a, cartoon. It illustrates the 

902 formation of echo patterns in urban environments. 

903 Mr. Cornwell. At this time, Mr. Chairman, I would ask 

904 thai Exhibit 334 be admitted into evidence. 

905 The Chairman. Without object, it may be entered in the 

906 record at this point. 

9 07 [The information follows: ] 

908 

909 ********** INSERT 1C3 ********** 
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910 Hr. Cornwell . Would you explain then what the principles 

911 are that are illustrated by that? 

912 Dr. Barger. Yes. 1 have said we are aiming for the 

913 application of a matched filter to. the Dallas Police tape 

914 that Mr, Blakey described, seeking the possible detection of 

915 gunfire thereupon. 

916 Now the pattern that will be the match in this filter 

917 would be an echo pattern as generated at a receiver, such as 

918 a microphone, and an urban environment that has buildings 

919 from an impulsive sound that might have been generated in 

920 one of them. 

921 In the lower figure here, we show, along the horizontal 

922 scale, time increasing, and in the vertical scale here the 

923 amplitude of sound that might arise at any particular time. 

924 Npw the sound from the muzzle of the rifle expands 

925 strictly, as I showed in the first exhibit, and along this 

926 direct path, which is the path having the least link between 

927 the source and the microphone, traveling the direct sound, 

928 and that having the shortest path is the first one to 
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929 arrive. But I have illustrated that there are two here very 

930 close together. 

931 The reason for that is that very next to the direct path 
9 32. is another ray of sound that hits the street just below the 

933 microphone and bounces and reflects up into the microphone, 

934 those two paths have very nearly the same length, therefore, 

935 they occur at very nearly the same time, and they have very 

936 nearly the same amplitude, so I have plotted them at this 

937 .same point. 

93$ Now sound propagating in this direct path loses energy 

939 only by spreading out to fill the sphere that I described in 

940 the first exhibit. Sound paths having the next highest 

941 amplitude are those that are reflected from the surface of a 

942 building. Reflection occurs whenever the angle of the sound 

943 ray incident upon the building is reflected from it at the 

944 same angle. The same sound that hit the building was 

945 reflected off. It is still going after reflection in only 

946 one direction, just as it was before reflection. Therefore, 

947 it has not been diminished in intensity. It has merely had 

t 

■1 
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9 48 "the direction of its propagation changed , and it then comes 

949 and hits the microphone as does another similar path hit the 

950 street and then the microphone. These two paths being 

951 longer occur later. They are marked with R-1 and 2 here, 

952 illustrating- the reflected direct and reflected surface 

953 bounce path. 

954 RPTR COCHRAN 

955 The sounds that comprise echo patterns that have the next 

956 stronger amplitudes are the def ractive paths. These paths 

957 hit large edges such as the corner of a building. How when 

958 the sound strikes the corner of that building, it is spread 

959 out in a plane that I am now describing with this pointer. 

960 It goes into all directions within that plane, including the 

961 direction of the microphone. Since some of the sound that 

962 hit that corner at that time went in other directions it is 

963 diminished in amplitude at the time it arrives at the 

964 microphone and therefore Path M that I just described, which 

965 is clearly shorter than the Path R because this corner is 

966 closer to this source than was the reflection path right 
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9 67 
963 

969 

970 

971 

972 
97 3 
97 4 

975 

976 

977 

978 

979 

980 

981 

982 

983 

984 


there, with the lower amplitudes than the reflective path 
had . ' 

The f urtherest corner of the building did give a 
detractive path; similarly. 

Now, we have discussed refractions and defractions. 

The third most important, but generally the weakest method 
of changing the direction of sound is by scattering. X have 
illustrated a parallel pipedon here which represents people 
or automobiles or. anything of small size. When the sound 
hits an object of small size, it is sent out in all 
directions, including the direction of the microphone. 

Having been sent in all directions in space, it is 
diminished in amplitude considerably, so only if that 
scattering is close to the microphone, as I have shown here, 
or if the scattering object, namely this windowsill, is 
close to the source, as I have shown here, will those paths 
have sensible; amplitude. 

In order to have significant amplitude, they have to — -the 
scattering object has to lie close to the direct path. 


985 



NAME : HAA254000 


PAGE 


56 


986 Therefore the travel time over the scatter path has to he 

987 only slightly larger than the trail time over the direct 

988 path and therefore , right after the big one, you see lots of 

989 little ones that are scattering from small, objects. 

990 There are other buildings, of course, in a typical urban 

991 environment and so there are deflective and refractive sound 

992 paths coming in, as I have indicated by the f T u'' here from 

993 other directions. They will occur at later times because 

994 they come from buildings further away and they will be 

995 scattered out in time here. 

996 A cursory examination shows we would expect echo patterns 

997 that would, persist for about one second. In that period of 

998 time there would be on the order of ten or twelve reflected 

999 and: detracted and scattered paths having significant 

1000 amplitude, namely, amp above some threshold below which you. 

1001 are passed by noise. 

1002 Mr. Cornwell. If I understand correctly then, the sound 

1003 would travel at the same rate of speed after it hit any of 

1004 those surfaces no matter whether it was reflected or 
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10 05 
1006 
10 07 
1008 
1009 
10 10 
1011 
1012 
1012 
1014 
1 0 15 
1016 

1017 

1018 
10 19 
1 020 
1021 
1022 


scattered or 


whatever and therefore the spacing of the marks 


on a time scale would be determined strictly by the 


distances that the sound had to travel from its source to 


the microphone , is that correct? 

Dr. Barger . That is correct. 

Mr. Cornwell. In your hypothetical urban environment that 
you show there on Exhibit 334, how many differnet points of 
sound source, or different locations for a point of sound 
source , at how many different locations for a microphone 
might you expect to produce the exact same spacing of the 
points on the time scale and amplitude at those points ? 

Dr. Barger . It is clear that moving the position of this 
microphone in any direction will alter the relative length 
of the sound paths and therefore alter the spacing between 


them. If there are enough different ref lectives and 


scatterers , then the pattern achieved at any particular 
point is unique and would not be replicated in any other 
point . 


Mr. Cornwell . If we had a time scale such as shown at the 


1023 
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bottom , you would expect that to be produced about from a 
sound only in one place in the environment and at a point 
where the microphone or receiving ear was located at only 
one point? 

Dr. Barger i That is correct. In the absence of noise , if 
you could measure this patterny precisely it would uniquely 
fix the position of the microphone. 

Mr. Cornwell. Now, you told us earlier that at the point 
at which you received the tape recording here in question--! 
take it you listened to it and it had a large amount of 
noise or static in it, is that correct? 

Dr. Barger. That is correct. 

Mr. Cornwell. What did you do after initially listening 
to this recording? 

Dr. Barger. Initially we listened to the whole tape and 
we found at one point on the tape there was a five and a 
half minute segment in which the sound of a motorcycle 
engine and other noises were heard continuously. This 
particular five and a half minute segment was the period of 


10 42 
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1043 the stuck microphone button that Professor Blakey described 

1044 earlier. 

1045 The sound in that five and a half minutes was mostly 

1046 motorcycle noise. However, there was a period half-way 

1047 through it approximately where the motorcycle noise 

1048 diminished. That is a brief description of what we heard. 

1049 | Now, as X said, we realized from the outset that we were 

1050 > seeking to detect sub-audible events, or at least not audibly 

1 051 j recognisable events and this is helped by looking at the 

1052 electrical wave form that represents the sounds in a form 

1053 called a wave form draft. So the first thing we did was to 

1054 digitize the sounds in this five and a half minute tape 

1055 recording to form a computer file of the information 

1056 contained by that digitalization and then plot out a draft 

1057 showing the wave form on the tape. This process was 

1058 conducted by Dr. Wolf at BBN and generated about 234 linear 

1059 feet of wave form. 

1060 Mr. Cornwell. X now show you Exhibit F-335 and ask you 

1061 if .you can tell us what that is? 



NAME: 

1062 
10 6 3 
106 4 
1065 
T 0 66 
1067 
10 68 

1069 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 


HAA254000 


PAGE 60 


Dr. Barger Yes. That is about ten feet of the 234 feet 


of wave form 


Mr. Cornwell. I would like at this time, Mr, Chairman, 


that that exhibit be admitted into evidence. 

Mr. Stokes. Without objection, it may be entered into the 
record. 


Mr. Cornwell. What, if anything, did you learn from the 
production of this type of draft and your analysis of it? 

Dr. Barger. This exhibit shows the wave form of the 
sounds on the tape displayed at fifty inches per second 
starting 130 seconds after the onset of the stuck microphone 
button and extending to the time of 141.6 seconds t 
thereafter. 

Of course. It is difficult to see here without a telephoto 
lens but X will describe it to you. This continuation of 

t 

rather constant level noise is typical of what preceded this 
segment for about two minutes . It is motorcycle noise. At 
this time, about 132 seconds after the microphone button 
became stuck, it is clear that the amplitude of that noise 
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is diminishing. Shortly after that time, a series of 
impulsive events are seen in the tape. We concluded that it 
is possible that some of these impulsive events are R in fact 
what an echo pattern would look like as transmitted through 
the radio in question. 

Mr. Cornwell. In addition to the motorocycle noise, did 
you find on your graph other types of noise or static, 
something like that? 

Dr. Barger. Yes. I just mentioned briefly that in 
addition to this continuum: of noise which sounds like and 
apparently is motorcycle noise, there are sharp impulsive 
events of this type. They occur from time to time. Many of 
these have become understood by us to be impulsive events 
caused by other radios when they key in and attempt to 
transmit on this radio channel as well. 

Mr. Cornwell. After fifteen years in what condition was 
the tape? Did that possibly have any effect on the level of 
noise that you found? 

Dr. Barger. The possibility that some of this noise was 
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caused by the tape recording process is clearly a real one . 

The noises generated by the motorcycle are so intense that 
the sounds of — the noises generated by the recording process 
are relatively less . Therefore that is not the principal 
source of disturbance. 

Mr. Cornwell. After reviewing the output in this form, 
what did you do next? 

Dr. Barger. We realised that we could Sjee impulsive event4 

! 

occurring at times after the motorcycle noisja diminished of 
its own accord. We have then to determine whether such 

I 

impulsive events might also be present in thfe tape recording 

| 

at earlier times before the motorcycle in fajot quieted down. 

We decided the best way to do that, as X mentioned briefly 
before, would be to filter this tape recording through an 

i 
i 

adaptive filter that would, as I described ijt, learn about 

| 

the motorcycle noise, project slightly ahead l and subtract 

! 
i 

it out. I 

Mr. Cornwell, There might be members oi the committee whcj 


are familiar with some types of filters, but 


is the 
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particular type that you needed for this pro 


available in 


19 63? 


Dr. Barger. Ho. 


Mr. Cornuell . When, approximately, wod 


developed, if you know? 


Id it have been 


Dr. Barger . I am not exactly sure. Thl 


e type of adaptiv* 


filter we used is called a Widro adaptive fi 


Liter. We used 


the least means squares logarithm to. figure 


weight. X don't believe that process was de 


literature until 1968 or so. 


Mr. Cornwell. I would like to show you 


and F-336-B. Would you tell us what those a 


Dr. Barger. These are about 18 feet of 


the filter 


scribed in the 


that were obtained by filtering the motorcycle tape through 


the adaptive filter. The beginning time of this segment is 


130 seconds after the onset of the stuck button as was the 


previous exhibit, in this case, the terminating time being 


150 seconds. 


Mr. Cornwell. I would ask at this point, Mr. Chairman, 


E 6 3 


cess, was it 


Exhibits F-336-A 


re, please? 


the wave forms 


1 1 37 
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1138 that Exhibits F-336-A and B be admitted into evidence. 

1139 The Chairman. Without objection, they may be entered 

1 1 40 into the record at this point. 

1141 l The information follows:] 

1 1 42 

1143 ********** INSEP.T ********** 
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Mr. Cornwell. Did you learn anything new from reviewing 


the data in this filtered form? 


Dr. Barger . Yes, we did, but these are 


indistinct to you that you wouldn't be able to tell it from 


where you are sitting. 


The amplitude of the noise in the portions of the record 


where the motorcycle was heard most loudly have been reduced 


relative to the amplitude of the signals in the period where 


the motorcycle noise had previously and is still quiet 


It, therefore, enabled us to examine those portions of the 


tape that, were recorded when the motorcycle was running 


faster and during which time the noise of the motorcycle was 


perhaps obscuring any impulsive sounds that might in fact 


appear to be echo patterns. 


Mr. Cornwell. What, if any, technique aid you apply to 


learn more about the data after receiving it 


filtered form? 


Dr. Barger. After examining the 234 feet of filtered 


tape, we discovered there were no other impulsive events on 


sufficiently 


in this 
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the tape that had been massed by the motorcycle noise with 


one exception. That impulsive series of events came near 


the end of the five-minute segment and was very unlike the 


series: of impulsive events that we see before us here, at 


times around 130 seconds after the stuck button 


Mr. Cornwell. What, specifically, did you do to determine 


what the nature of the impulsive events' were? 


Dr. Barger. At this stage we conducted 


which we call screening tests, to determine whether those 


impulsive events might be ruled out as gunfire. I might add 


before we did that we did attempt some different analyses 


beyond those that X have described so far that would help us 


understand the nature of the impulsive events that we did in 


fact perceive. 


The first of those analyses, in fact, was a calculation of 


a series of tests 


the spectrographic analysis of the transient 


event . 


Mr. Cornwell. I would like to show you Exhibit 356 and ask 


you, would it be possible for you to use that exhibit to 


illustrate the analysis, the spectrographic analysis you 


1181 
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Dr. Barger. Yes. This exhibits makes up two 


spectrographs of two segments ox the tape recording that 


help explain, the presence of some of the impulses' on the 


tape . 


Mr. Cornwell. May we have Exhibit F-356 admitted into 


evidence, Mr. Chairman? 


The Chairman. Without objection it may 


point. 


[The information follows:] 


********** JXSERT 2— a ********* 
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Dr. Barger. There were a series of impulsive events on 


the tape that were particularly numerous at times around 145 


seconds to 150 seconds. These are shown in a spectrogram as 


follows • 


The time on the tape is marked on the horizontal scale in 


seconds . 


The frequency of the energy in the sounds on the tape at 


that time is marked, on the vertical scale in 


this point half a kilohertz is the frequency 


equal to the pitch of Middle C on a piano. The intensity of 


these spikes — the distance the spike reaches 


plane indicates how sharp it is, how much high frequency 


content it contained, hut that is about all. 


The interesting thing shown are these horizontal dark 


bands. The horizontal dark bands are the sounds made 


visible in the spectrogram that are caused by the 


kilohertz. At 


approximately 


upward in this 


heterodyning between two radio transmitters . 


transmitter with the stuck microphone is transmitting for 


There are other radios that seek to transmit on the 


The radio 


1212 


sure . 
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1213 channel, press a button which puts their carrier frequency 

1214 into the air as well. 

1215 The carrier frequencies of the two radios are not exactly 

1216 the same. They heat between each other and generate what is 

1217 called a heterodyne tone, a beep . The picture of that beep 

1218 which would be determined by where it was positioned in the 

1219 vertical dimension of the spectrogram is dependent on the 

1220 exact radio in question and what his carrier frequency 

1221 really is. 

1222 We can see there are heterodyne tones with this pitch, 

1223 this .pitch and this pitch, and even with this pitch. That 

1224 indicates that during this time there were at least four 

1225 other radios that were briefly trying to transmit by 

1226 pressing their talk button. 

1227 When they realised the channel was still in use, they let 

1228 it up. So the time between when they push the button which 
12,29 generates a transient, until the time they leu up the button, 

1230 which generatges a transient, there is a heterodyne tone 

1231 observable in the spectrogram. These tones were sub-audible 
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f'' 1232 

on the tape so the spectrogram revealed their presence. 

1233 

Whenever there were a pair of impulses with a heterodyne 

1234 

tone, we knew those were generated by another transmitter 

1235 

and were not associated and should be eliminated from 

1236 

consideration as possible members of an echo pattern. 

1237 

Mr. Cornwell. In addition to the. spectrographic analysi 

12 38 

you have just described were there any other techniques that 

1239 

you utilised in order to determine whether or not the 

1 240 

1 ' ■ 

impulses on the tape were in fact associated or might be 

! 

1241 

associated with gunfire. 

1242 

Dr. Barger. Yes, there was one in particular. We wanted 

1243; 

to demonstrate there were audible acoustical sounds on the 

1 244 

tape. The sound of a bell tone at 152 seconds from the time 

12 45 

of the stuck button was vaguely evident. We wished to 

! 

1 246 

analyse that segment of the tape with an energy spectrum. 

1 247 

| 

Mr. Cornwell. I show you Exhibit 355 and ask you to tell 

I 

1248 

l 

us what that is . 

(""} 1249 

Dr. Barger. This is what I. just described . Thge energy 

1250 

spectrum of the segment of the tape that contains the toll 
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1251 : of the bell. 

1252 Mr. Cornwell. May we have Exhibit F— 355 admitted into 

1253 evidence, Mr. Chairman? 

1254- The Chairman. Without objection, it may be entered into 

1255 the record at this point. 

1256 [The information follows-] 

1257 

1258 ********** XKSERT 2— b ********** 


i 
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1259 Dr. Barg'er . In this exhibit the frequency of each 

1260 component of sound is plotted on the horizontal scale and 

1261 the loudness of that component is plotted on the vertical 

1262 scale, again in decibels . 

1263 The nature o£ an energy spectrum, if you have nothing in 

1264 the record except noise, is a rather jiggly tone sometimes 

1265 described as a hairy line that is rather gently undulating 

1266 in the frequency domain. 

12 67 However, if there are periodic components in the sound, - 

1268 such as generated by a belt or an overtone of a bell, they 

1269 will generate a spike in the spectrum such as these spikes 

1270 that are clearly visible in this exhibit. In fact, there is 

1 27 1 a harmonic series of periodic events that are visible in 

1272 this record and we have labeled them with the number one to 

1273 represent the fundamental two, three, four, five, six, to 

1274 represent the harmonic overtone . 

1275 This particular spectrum which was calculated by Mr. 

1276 Schmidt has been done over a third of a second of the tape 

1277 that was identified by the audible, but barely audible sound 
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Kow, there is a very interesting feature in this spectrum 


and that is in particular this particular pe 


this is of significance is as follows : It i 


of the design and manufacture of carillon be 


ak . The reason 


b characteristic 


fLls that they 


contain a harmonic series such as I ha7e numbered here. 


The fundamental frequency is in a description of carillon 


sounds called the hum note. The second harmpnic is called 


the strike note and that is the note to which the bell is 


tuned . 


In this case that is 440 hertz, which is A bell or Middle 


C. 


They characteristically have a minor third above them and 


this is at the right frequency ratio to the strike tone to 


be the minor third of a carillon bell. They 


a fifth and upper third above them and both of those 


overtones are clearly evident in the spectrum of this bell. 


It is not at all unlikely that a strong seventh overtone of 


the hum note would appear. This, therefore. 


typically have 


is a very clear 


1296 



NAME : 

12 97 
1 298 
1299 
1 30 0 

1301 

1302 

1303 
130 4 
1305 
130 6 

1307 

1308 
1 30 9 

1310 

1311 

1312 

1313 

1314 


HAA2540 00 


PAGE 74 


indication tnat that bill is a large carillon bell. The 


sound of it would reach this tape recording only through the 


acoustical path. 


Mr. Cornwell. So somewhat similar to the spectrographic 


analysis technique, applying the energy spectrum analysis 


you were again able to identify, transients or short peaks in 


the data which were not associated with gunfire? 


Dr. Barger. That is correct. 


Mr. Cornwell. At this point when you had filtered the 


tape and you had eliminated both background noise, such as 


the motorcycle and a number of other transients using 


techniques you just described, what conclusions were you 


able to draw at this point from your analysis? 


Dr. Barger. We concluded there were sounds of acoustical 


origin on the tape, giving us confidence that the acoustical 


part of the otherwise partially malfunctioning transmitter 


was working. 


We found that there are impulses on the 


unique to the segment following 130 seconds from the onset 


tape that are 


1 315 
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1316 

of the stuck button and a 

cursory examination of those 

1317 

impulses indicated that we 

could not rule out the 

1318 

possibility that they were 

in fact echo patterns. 


1319 Mr. Cornwell. What did you do next? 


1320 Dr. Barger. Well, it seemed prudent tp do something more 


1321 

than a cursory examination of the echo patterns so we 

i 

1322 

devised six what we have called screening tests to determine 

1323 

if they might in fact be the sounds of gunfire and if 

we 

1 32 4 

passed these six screening tests we would proceed to 

the 

1325 

filter detector which X described before which was in 

the 

1326 

back of our minds as the most powerful test we could 


1327 

perform. 


1328 

The point was, did the impulsive patterns on the 

tape 

1329 

occur at the time of the assassination? The second 


1330 

screening test was simply, were these patterns that occurred 

1331 

at this time jin the data unique throughout the 5.5 minute 

1332 

segment? In other words, could they be shown to have 


1333 

occurred only once? 


1334 

Thirdly * we asked > did the span o£ time occupied 

by the 
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1335 impulse patterns cover at least five seconds? Or, of 

1336 course, if they did not, they could not possibly represent 

1337 the entire span of the gunfire as given by analysis of the 

1338 Zapruder film. 

1339 Fourthly, we asked, do the shape of the impulses on this 

1340 tape recording resemble the shape of impulses of gunfire 

1341 transmitted through that type of radio? They certainly 

1342 didn’t resemble the wave forms of gunfire as X showed in the 

1343 first exhibit, but the radio would be expected to distort 

1344 them and would it have distorted them in the way they 

1345 appeared on the tape? 

1346 Does the narrow range of observed amplitudes of the 

1347 impulses on the tape correspond to the expected range of 

1348 amplitudes for the wide range of echo amplitudes as 

1349 compressed upon transmission through the radio? 

1350 The sixth one. Do the number of impulses that we would 

1351 expect in an echo pattern approximate the number of impulses 

1352 that are seen in the tape to occur at this time? Those six 

1353 questions were asked and they received an affirmative 
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answer. 


Mr. Cornwell . Let me ask you — I believe your explanation 
perhaps was clear that you wanted to find out if they 
occurred at the right time of day; if they were- unique. In 
other words, if they were not so thoroughly scattered 
throughout the data they were the cause of ssmething else. 

That their shape was appropriate; that they had the right 
amplitude or height after the compression of the radio; that 
there was approximately the right number of impulses, but 
you also stated: — I believe your third item was that the time 
span had to be at least five seconds. 

Do I understand — you made reference to the Zapruder film — 
that a. matter of looking at the head shot at 313, or 312 and 
going back into the film at which point I suppose everyone 
would agree that the participants , the President and 
Governor Connelly, are clearly reacting and saying that 
there was at least in a minimum period of time, five 
seconds, that the shots had to cover. Is that accurate? 

Dr. Barger. That is accurate. 
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Mr. Cornwell. So no matter what else might ultimately be 


found out about the number of shots or the timing or 


sequencing or 


anything else, you at that point were looking 


to see if it at. least covered a five-second span? 


Dr. Barger. That is< correct. 


Mr* Cornwell. Let's go to the first test and show you 


Exhibit F-366 and ask you if you can tell us what that is? 


Dr. Barger. Yes. This is an illustrati 


attempted to achieve our best estimate of the 


assess inati on . 


Mr. Cornwell. May we have Exhibit F-366 


evidence , Mr . Chairman? 


The Chairman. Without objection, it may 


this point. 


[The information follows : ] 


on of how we 
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1390 Dr. Barger. The data depicted in this exhibit were 

1391 obtained by listening to Channel 2 of the Dallas Police 

1392 Dispatcher System . Channel 2 was in use on that day and at 

1393 that time by, among others, the Chief of Police, who was in 

1394 the lead car just ahead of the President. 

1395 Channel 2, like Channel 1, was recorded; the sounds that 

1396 were carried over Channel 2, like 1, were recorded. They 

1397 were recorded on a Gray Audograph which unfortunately 

1398 records intermittently. When a radio is braodcasting a 

1399 signal, the recorder turns on and records the sounds. When 

1400 no one is recording, the recorder stops. This saves 

1401 recording space. 

1402 As a result of that feature, when we--in the laboratory, 

1403 while listening to that tape recording, with a stop watch, 
1404. timed the annotations that the dispatcher read out from 

1405 reading his clock, as listed on the horizontal scale, we got 

1406 a dot that we can plot on the graph for each time he gave an 

1407 annotation. 

For example, if he said 12:28 and our stop watch read 5.5 
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1409 minutes we would put a dot there. 

1410 It he then said 12=28 a half minute later, which was not 

1411 uncommon — in other words, he would only annotate the tape to 

1412 the nearest whole minute — we would then note the time that 
1413. that was heard:, and. plot that point. 

1414 Now we have then obtained the stop watch time or we might 

1415 say the laboratory time, plotted against the clock time that 

1416 the Dallas police dispatcher on Channel 2 had on that date 
'1417 and the data follows, this bent line. 

14181 When one has data of this sort one draws a straight line 

1419 through them by a mathematical procedure called a least 

1420 squares fit. This straight line that you have drawn becomes 

1421 your best estimate of the time corresondence between your 
142 2. watch and the laboratory and between the Channel 2 

1423 dispatcher’s clock and the Dallas Police Department. 

1424 At times prior to 12=30 the best estimate by the least 

1425 squares procedure of the correspondence between laboratory 

1426 time and Dallas police Channel 2 time is a line that has a 

1427 slope less than one. This indicates that on the average the 
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very slowly. 
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be was running 


The reason that perception is given is that it 


was actually off part of the time when no one was speaking. 


However, at about 12530 the voice traffic increased so much 


on Channel. 2 that the recorder operated, then 


and therefore our estimated correspondence between 


laboratory time as measured on the stop watch and Dallas 


dispatcher 2 time with the slope of one. That means the 


recorder is on all the time. 


Well, that* is not tremendous information. However, the 


purpose for doing this was to note with the stop watch that 


at this time, as we listened to the tapes, we hear the Chief 


of Police say , ’ ’We are approaching the triple underpass . ’ ’ 


And nineteen seconds later on the stop watch 


saying, "We are going to the hospital.’’ 


Since it 


the shots and 


has been recorded that the Chief of Police heard 


since he has testified that he 


it is unlikely that he would give a routine position report 


after having heard them so it can be presumed or should be 


continuously 


we heard him 


has heard them. 


1446 
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presumed that the assassination occurred sometime between 


those two voice transmissions by the Police Chief 


If one then goes over horizontally from 


to our estimated correspondence of Channel 2 


stopwatch time we have our estimate for the rime of 


assassination, which is 12 seconds past 12=30. 


Mr. Cornwell. I now show you Exhibit Ff 365 and ask if you 


can identify that. 


Dr. Barger. This is the same kind of activity but 


conducted when listening to the sounds on the Channel 1 


tape . 


Mr. Cornwell. May we have Exhibit F-365 admitted into 


evidence, Mr. Chairman. 


The Chairman. Without objection, it may be entered into 


the record. 


[ The information follows = J 


that time estimate 


time to our 
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Dr. Barger. The purpose here is to determine at what time 


the impulsive sounds on Channel 1 occurred tb see if they 


were at the same time as the time of the assassination. 


Here is the time read on the clock watch that is observed 


by the dispatcher on Channel 1 in the Dallas 


Department, which is a different clock than that observed by 


the dispatcher on Channel 2. This is Channel 1 dispatcher 


time; this is laboratory time measured with a stop watch 


This dispatcher was more plentiful and the time 


annotations that he gave — for example, he gave three time 


annotations at the time 12=26 and so we have 


upon which to base a time estimate, using the least squares 


technique . 


The straight line indicates a result of 


estimate . 


There isl 


because mostll 


nothing audible during this 5.5 minute period 


y all you hear is motorcycle noise and so the 


Channel 1 dispatcher made no time annotations there 


However, before and after he did- — and that gave us the 


Police 


more data here 


that time 


1483 



NAME: HAA2540 0 0 


84 


PAGE 


1484 possibility oi forming the estimate for how his clock read 

1485 that date — we have on the tape the time of the first 

1486 impulsive sequence that we think may possibly be gunfire and 

! . 

1487 we come over to our time estimate and down and find that we 

1488 estimate the first impulse to have occurred at 1 2 : 30 and 47 
1480 seconds. 

1490 Now, the estimate for the time of the first impulse then is 

1491 about 35 seconds after the estimate of the assassination. 

1492 If both dispatchers had been looking at the same clock, I 

1493 would have had to conclude that we wold not pass this first 

1494 screening test- 

1495 In other words, that the impulses occurred too late. On 

1496 the other hand, each dispatcher was looking at a different 

1497 clock. I have read in testimony in the Warren report that 

1498 the two clocks are not synchronised except once a month at 

1499 the first of the month. This was the 22nd.. The two clocks 

1500 were subsequently found by the F.B.I. to be one minute off, 

1501 so the variation in the times that we have discovered here 

1502 is within the known accuracy of the two clocks so we have to 
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conclude that the possibility that the impulses represent 


gunfire passed the first screening test; namely, that they 


apparently occurred at the time of the assassination 


Mr. Cornwell- So X take it then that the question of what 


impulses occur at approximately the time the 


fired has been answered in the affirmative using a 


comparison of both Channel 1 and Channel . 


Dr. Barger. That is right. 


Mr. Cornwell. You have referred, of course, throughout 


your testimony to the fact that it was a motorcycle which 


you believe had its button stuck and that, of course. 


according to the last exhibit and your previous testimony 


was a thing that caused the. five minute gap or a continual 


transmission from the stuck button on Channel 1 . Is Channel 


1 , however, the channel on which you would expect to find 


that type of motorcycle transmission? 


Dr. Barg 


er . Channel 1 was the normal channel in use in 


shots were 


Dallas. Channel 2 is used for special occasions such as the 


presence of the motorcade. In fact, the Chief of Police was 


1521 
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speaking to the motorcycles at the head of the motorcade in 


this motorcade on Channel 2 . Some of those motorcycles near 


the limousine were known to have been switched to Channel 2 


On the other hand , listening to the voice communications 


on Channel 2 at times before and after 12*30 


I, I discovered 


the presence of the call numbers of several motorcycle 


policemen in the motorcade that were on Channel 1, 


Mr. Cornwell- Moving next to the second screening test 


that you mentioned, namely, whether the impulses were 


unique, X would like to ask you if you would 


you did to determine the answer to that question. 


Dr. Barger. Yes. We examined the full 


the wave form representing' the output of the 


recording when the button was stuck to see if there were any 


other, impulsive patterns that occurred that were similar to 


these that we are looking at on Channel 1. 


We found 


that there was one other sequence of impulsive 


describe what 


230 linear feet c 


Channel. 1 


events. It was dissimilar from the one we have looked at 


principally in that its time span was less than fiv 
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1541 seconds. It occurred about a minute later than the period 

1542 of impulses in question. We found no other impulsive 

ft. 

1543 patterns on the tape. 

1544 Mr. Cornwell. So the answer to the second question is 

1545 again in the affirmative? 

1546 Dr. Barger . Yes. 

1547 Mr. Cornwell. Going into Test Ho. 3, which was the 

1548 question of whether there was a time span of at least five 

1549 seconds, I would like to direct your attention to Exhibits F— 

1550 336-A and B. 

1551 These are exhibits that have already been admitted into 

1552 evidence. Could you use them to illustrate your analysis 

1553 with respect to the third test? 

1554 Dr. Barger. The impulsive events that we felt 
1555. hypothetically might represent echo patterns began at 

1556 approximately 137 seconds after the stuck button commences 

1557 and continued through this portion at about 147 seconds. 

1558 This period of impulses, this period, this period, and this 

1559 period, represent four typical segments of the tape. 


The 
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1560 span between them is ten seconds and that is more than five. 

1561 Mr. Cornwell. Now, with respect to Test 4, what impulses 

1562 were of approximately the correct shape, how did you go 

1563 about resolving that question? 

1564 Dr. Barger. In this case we were familiar with the shape 

1565 of transient wave forms generated by rifle fire and those 

1566 were shown in the second exhibit. However, we saw that 

1567 those wave, forms did not appear in the tape that we were 

1568 analysing. 

1569 We knew, however, that the loudness of the impulses from 

1570 gunfire so near — well, anywhere in Dealey PI asa — would be so 

1571 loud as to overload the radio, to exceed its capacity to 

1572 transmit without distortion of the wave forms in question. 

1573 In order to test whether the Dallas radio distorted the 

1574 gunfire impulses in the way or in the approximate way that 

1575 we see in these records, Mr. Robinson found a similar 

1576 Motorola Police department FM radio in use with the MDC 

1577 Police in Massachusetts and he was able to test that radio 

1578 by playing sounds of the Mannlicher Carcano rifle as tape 
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recorded, electrically into its microphone connection 


through an electronic circuit that mimicked the 


electroacoustial behavior of the microphone and then to go 


back to the receiver at the police station and make a 


recording; of the distorted sounds that were in fact 


transmitted. The next exhibit illustrates those distorted 


wave forms he measured . 


Mr. Cornwell. I show you Exhibit F-368 


noted, that is an exhibit which would help you illustrate 


the techniques you have just described, is that correct? 


Dr. Barger. X anticipate that that will be the one. 


Mr. Cornwell. May we have Exhibit F-368 admitted into 


evidence, Mr. Chairman? 


The Chairman. Without objection, it may 


evidence at this point. 


[The information follows: I 
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Dr . Barg 


er . This illustration shows on 


forms due to 


the left side wave 


muzzle blasts and on the right side wave forms 


generatged by end waves or shock waves from the Mannlicher 


rifle . 


In this photograph we see the wave form 


that was measured with a good microphone from a Mannlicher 


Carcano. The amplitude of the muzzle blast is shown in time 


covering a total, time of ten milliseconds. 


In this case we have .the wave form which is that sharp end 


shaped wave form shown as measured from the shock wave of 


the rifle, also on a scale covering ten milliseconds. 


In this column we show the wave form transmitted by the 


radio to the receiver and subsequently analyzed at the 


receiver, as a function of the level of the loudness of the 


muzzle blast that was played into the radio. 


very loud, 129, half as loud in terms of human response. 


119, half again as loud, 109, half again as loud, 99, half 


again as loud. 


We see that the, relatively simple shape 


of a muzzle blast 


139 decibels. 


of the muzzle 


1615 



NAME : 

1616 
16 17 
1618 

1619 

1620 
1621 
16 2 2 

1623 

1624 

1625 

1626 

1627 

1628 
16 29 

1630 

1631 
1 632 
1633 


HAA254000 


blast wave fo 


PAGE 9 1 


ra is made more confused. It oscillates more; 


it lasts long 


er in time and its shape in fac 


loud it was. ' The radio therefore was performing non-linger 


distortion and compression on these wave forms at the levels 


indicated . 


Here the end wave coming in at 139 decisel level has a 


nice pristine end shaped wave form and comes 


frequency oscillation and that is true even at a ten decibel 


lower level, etc., but when you get down thirty decibels 


lower than this one actually the radio now is capable o 


transmitting that wave form in an undistorted form 


Mr. Cornwell. So we can. see the basic distortion at 


different decibel levels 


Do I understand that the various decibel levels are shown 


because they would corresond perhaps at different distances 


depends on how 


out as a lower 


that the blast might be from a receiver such 


microphone ? 


Dr. Barger. We have observed that the loudness of the 


muzsle blast wave forms during the test reconstruction in 


as a 
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led at the microphones closest to the rifle were 


virtually the same as the loudest here, and 


the loudest sounds measured at the most distant receivers 


were about twenty decibels lower than that, so the range of 


the loudest sounds is easily covered in this 


investigation . 


It shows that one cannot hope to identity, for example. 


the type of rifle fire by looking at the wave form that you 


see because the wave form that is characteristic of the 


rifle is severely distorted by the radio because it is .too 


loud for the radio. 


Mr. Cornwell. I now would show you Exhibit F-369 and ask 


you if you can tell us what that is? 


Dr. Barger. This is a graph that quantifies at least 


better for people who think in terms of graphs the capacity 


of this radio not to accept and transmit loud sounds as 


efficiently as it transmits weak ones. 


Down here in decibels in this scale, increasing to the 


right are the loudness of sounds introduced into the 


microphone and in this scale reading upwards 


are increasing 


1653 
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1654 loudnesses of sound that are transmitted by the radio. 

1655 These lines up in the loud sounds where X.said the levels of 

1656 sounds were where we did the test filing, 109 to 139, these 

1657 lines are quite flat. 

1658 In other words, the loudness of the signals heard were 

1659 thirty decibels in range from the loudest to the softest. 

1660 Therefore, the loudness of the sound transmitted by the 

1661 radio would only differ by ten decibels. This is described 

1662 as amplitude limitation. It would indicate that all of the 

1663 loud and even the softer echos in the echo patterns at 

1664 Dealey Plaza would have about the same loudness on the tape 

1665 that was made after transmission through the radio. It was 

1666 necessary to see if the radio affected this because this 

1667 removes the subjective impression of gunfire from listening 

1668 to these compressed sounds. 

1669 Mr. Cornwell. Perhaps you could be seated at this point. 

1670 I will: ask you finally with respect to final screening test 

1671 No. 6, concerning the question of whether or not the number 

1672 of impulses roughly corresponded. What did you do to answer 
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1673 

that question? 

1674 

Dr. Barger. We took a map of Dealey Plaza and calculated 

1675 

a rough approximation using the mathematics of reflected. 

1676 

def racted and scattered sounds, the number o:: echoes that we 

1677 

thought would be loud enough to be audible over the noise of 

1678 

a motorcycle, an we found there would be about ten for a 

1679 

typical microphone location. Then we counted the number of 

1680 

impulses in each pattern of impulses that we see in the wave 

. 1681 

form records of the tape and we saw they were about ten. We 

1682 

realised there was still a possibility that these impulsive 

1 683 

sounds that we saw in the record of the tape were in fact 

1684 

caused by gunfire. 

1685 

Mr. Cornwell. At this point then you had devised six 

1 686 

screening tests, any one of which I take it might have been 

1687 

sufficient to rule out these impulses as being gunshots and 

1688 

! 

they in fact passed ail six tests, is that correct? 

1 

1689 

Dr. Barger. ’ Suite so. 

( ■ ) 16 90 

Mr. Cornwell. Now, at this point did you have any 

1691 

conclusions or, on the other hand, did you feel that further 
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testing was r 


equired' 


Dr. Barger . At this point we felt we were justified in 


suggesting to the committee that a matched filter detection 


trial was warranted on the tape. As I said. 


that formed, the basis or the match would have to be obtained 


by an acoustical reconstruction and the reason for 


suggesting that the matched filter procedure 


the patterns 


for detecting 


the event was, it is the most powerful method we know of 


with which to do that. 


Mr. Cornwell- How about telling us in ijust plain, common 


language what you are referring to when you say an 


acoustical reconstruction? 


Dr. Barger . The objective is to obtain 


the sort that I described briefly before and 


having these patterns is to become the basis 


the matched filter detector. In order to get these echo 


patterns, it (was necesaxy to design a test that would get 


echo -patterns that would in fact match with the event on a 


tape if in fact there were events on the tape that were 


echo patterns of 


the purpose for 


of the watch in 
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Mr. Cornwell . In other words, you suggested to the 


committee they go back to Daaley Plaza and fire a rifle 


there so you could record it and see exactly 


like in that environment? 


Dr. Barger. That is correct. 


Mr. Cornwell. Before doing so, did you 


independent opinion or consultation on this recommendation 


that you had made to the committee? 


Dr. Barger. Yes, we did. I think the 


would be wise for them to obtain a second opinion on the 


wisdom of conducting this test and in order to do that they 


obtained the agreement of professors Mark Weiss and Ernest 


Aschkenasy of fiueens College to look at the results of our 


six screening tests that I just described and to look at our 


preliminary design for this echo pattern test or acoustical 


reconstruction and to form an opinion about whether they 


agreed with us that it was a reasonable and mecesary thing 


to do . 


what it looked 


seek any 


committee felt it 
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1730 Mr. Cornwell. For the record, Mr. Chairman, Professor 

1731 Mark Weiss, whom Dr. Barger has just referred! to, received a 

1732 Bachelor of Electrical Engineering Degree from the City 

1733 College of Hew York in 1952, and an M.S. in Electrical 

1734 Engineering from Columbia in 1957. He has been a staff 

1735 engineer at the Columbia University Electronics Research 

1736 ' Laboratories and a Project Engineer and Vice President for 

1737 Acoustics Research at the Federal Scientific Corporation. 

1738 Currently, he is Professor of Computer Science at the fiueens 

1739 College in the City University of New York. Mr. Weiss has 

1740 written numerous scientific articles and technical reports. 

1741 He is a fellow of the Accoustical Society of America and a 

1742 member of the Institute of Electrical and Electronics 

1743 Engineering. 

1744 Mr. Weiss served on a panel of experts appointed to 

1745 examine the Nix on-Water gate tape recordings during the Grand 

1746 Jury investigation. The other individual Dr Barger just 

1747 referred to, Ernest Aschkenasy, received a Bachelor of 

1748 Electrical Engineering Degree in 1967 and a Master of 
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1749 Electrical Engineering Degree in 1972, both, from the City 

1750 College of New York. He has been involved in the analysis 

ft 

1751 of enhancement of accoustic signals for over 10 years and 
1752.. was an associate professor with Professor Weiss in the - 

1753 .examination of the White House tape record, in 1974. He is 

1754 currently a senior research associate in the Department of 

1755 Computer Science of fiueens College. 

1756 Did Professor Weiss and Mr. Aschkenasy agree that testing 

1757 I from Dealey Plaza was a necessary and- proper thing to do? 

1758 Dr. Barger. Yes. 

1759 Mr. Cornwell. After consultation with the authorities of 

1760 Dallas, Texas, the committee, of course, ultimately agreed 

1761 that you should conduct the testing. What problems did you 

1762 focus upon at this point in time that you would face in 

1763 designing and conducting a valid test? 

1764 Dr. Barger. If I may just make a commer.t before I answer 

1765 that question, ! remember something I was goi.ng to say 

1766 before that I forgot. 


17 67 


In fact, I did not supervise the Judge Sirica panel that 
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examined the tape recordings that President Nixon had. Dr. 
Richard Bolt, of BBSN, did that. I happened to have been 
director of one of the divisions of the company in which 
some of that work was done. 

Now I remember: your question, so X can answer it. 

The first problem that had to be solved in designing the 
test was the fact that we didn’t know where the motorcycle 
was, if, in fact, it was there at all. The second problem 
was, although we had evidence about the type of rifle used 
that was fired from the Texas School Book Depository, we had 
no evidence about the alleged weapon that might have been on 
the knoll. For example, we didn’t even know whether it was 
a rifle or a pistol. The allegation didn't include that 
information. 

We had to consider, also, where to put the targets at 
which to fire the bullets. As X have explained, the pattern 
of the end wave shed from the bullet is distinct, so the 
echo pattern at any one point depends upon the direction in 
which the rifle was pointing, as well as the place where it 
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was fired from, and so we need to decide where, in fact, to 
fire the bullets. There was evidence the bullets, of 
course, had hit the limousine, the occupants in the 
limousine. There was evidence that a bullet had struck the 
curb on Main Street, down by the triple underpass, and there 
are the other indications by the presence of our impulses in 
the tape that there may have been a shot fired up near the 
corner of Houston and Elm, so we used those results to place 
the targets . 

The next problem we had to figure out was what ammunition 
to use since the end waves are important. You have to have 
the. muzzle velocity correct, and we needed to find 
ammunition that had a nearly similar muzzle velocity to that 
used by Oswald, or alleged to have been used by him. 

We had to consider as a matter of practical significance 
the amount of time it would take to conduct the acoustical 
reconstruction. Requiring live ammunition as it did, of 
course people had to be secluded from the area, and that can 
only be done for a short period of time. We had also to 
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accommodate the listening tests that were conducted by Dr. 
Green, and which he will describe later. 

Mr. Cornwell. I show you now Exhibit F-337 . X would ask 
you i£ you could use that exhibit to illustrate how you 
solved some of the various problems in setting up the test 
you have just mentioned. 

Dr. Barger. Yes. This exhibit illustrates the positions 
of the microphone, the target and everything else. 

Mr. Cornwell- Mr. Chairman, may we admit into evidence at 
this time Exhibit F-337? 

The Chairman. Without objection, it may be entered into 
the record at this point. 

[ The information follows : ] 
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Dr. Barger. We positioned 12 microphones as an array of 
microphones in each of three positions 1 this group of 12; 
this group of 12; and this group of 12. The objectxve here 
was to cover all. of the positions where the motorcycle may 
have been and still expected to hear the sounds of gunfire 
in a dense enough way so that the echo patterns received on 
adjacent microphones would not be so different that no match 
could ever be achieved should the motorcycle have been 
halfway between two of them. 

The target locations we selected, based on the evidence X 
cited earlier, were here, number 4 here, target 3 at this 
point, and target 1 there. 

Rifles were fired from here, as evidence indicates it was. 

A rifle and a pistol were fired from here as allegations 
have indicated there may have been. 

Mr. Cornwell.' When you say ’ ’ from here and from here , ’ ’ 
you were pointing at that Texas Schoolbook Depository as 
being where a rifle was fired from and the grassy knoll 
where both a pistol and a rifle were fired. 
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Dr. Barger. That is correct. 

Mr. Cornwell. I would like to ask you now to look at 
Exhibit F- 344 and tell us what this shows. 

Dr. Barger. This shows a sequence of shots executed for 
each microphone array position in turn. 

Mr. Cornwell. May we have Exhibit F~344 admitted into 
evidence, Mr. Chairman? 

The Chairman. Without objection, it may be entered into 
the evidence. ■ ■ - 

[The information follows * I 

********** INSERT ********** 
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1852 Dr. Barger. Here are shown the four target locations. 

1853 The first rifle position was in the depository , with the 

1854 muzzle of the rifle in the plane of the window. 

1855 Here the- rifle was in the same position, but the muzzle 
was withdrawn two feet from the plane of the window. This 
was done because we had no clear evidence about where the 
muzzle, in fact, was relative to the plane of the window, 

1859 and that small difference makes a noticeable difference in 

1860 the loudness of the muzzle blast as perceived in the plaza. 

1861 The third location was from the knoll, apparently the 

1862 rifle. The fourth was the knoll and the pistol. 

1863 The shot numbers here indicate the sequence in which the 

1864 shots were fired and the absence of any number in any place 

1865 indicates there was no corresponding shot fired. 

1866 Mr. Cornwell. Now, the numbers across the top where it 

1867 says ’’No. 1, No. 2, No. 3 , ' ’ what does that correspond to? 

1868 Dr. Barger. These correspond to the numbers of the 

1869 targets, 1, 2, 3, 4, that were fired upon. 

1870 Mr. Cornwell. 


1856 

1857 

1858 


And the rifles which were used both from 
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1871 

1872 
1 87 3 

1874 

1875 

1876 

1877 

1 878 

1879 

1880 
1881 
1882 

1883 

1884 

1885 

1886 

1887 

1888 


the window and from the grassy knoll were of what type? 

Dr. Barger. I am sorry; I missed that. 

Mr. Cornwell. The rifles which were used both from the 
Texas Schoolbook. Depository and from the knoll were of what 
type? 

Dr. Barger. They were both of the Mannlicher Carcano 

type . 

Mr. Cornwell. And the pistol was of what type? 

Dr. Barger. It was a 38-calibre pistol , of what 
manufacture I don't remember. 

Mr. Cornwell. But the pistol would have been a subsonic 
weapon, is that correct? 

Dr. Barger. It was chosen to have a subsonic missile; 
that is correct. 

Mr. Cornwell. If we were to read Exhibits F-344 and F-337 
together, would it be accurate to state that the sequence of 
shots in each array was perceived in numerical sequence for 
each array of microphones indicated on the plat of the 
plaza . 


1889 
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Dr. Barger. That is correct. The sequence indicated here 
was fired three times in repetition, once for each array 
location, and each time ammunition of Norma manufacture was 
fired. The shot sequence was then repeated a fourth time 
when our recording equipment was recording the microphones 
in the third position, with Western Cartridge Company 
ammunition. This type of ammunition was of the same sort 
thought to have been used by Oswald. 

nr. Cornwell. Why were the first three .arrays of . 12 shots 
actually, 11 shots with a rifle; one with a pistol — why were 
they fired with Norma ammunition instead of Western 
Cartridge Company? 

Dr. Barger. X understand the Western Cartridge Company 
ammunition of this type is no longer manufactured and hard 
to obtain, and the committee could only get enough to fire 
through the sequence once; so Norma was used the rest of the 
time. 

Mr. Cornwell. So at least the results could be compared 
to see if there was any substantial diffrence between Norma 
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19 09 and. Western Cartridge Company. 

191.0 Dr. Barger. That is correct. 

1911 Mr. Cornwell. Now, I would like to direct your attention 

1912 to Exhibits F-339, F-340, F-341 , and F-342 . 

1913 Dr, Barger. These are. photographs that were taken during 

1914 the period when we were setting up the acoustical 

1915 reconstruction in Dallas. 

1916 Mr. Cornwell- May we have these four exhibits admitted 

1917 into evidence, Mr, Chairman? 

1918 Dr. Barger. Without objection, they may be entered into 

1919 evidence. 

1920 [The information follows 1 ] 

1921 

1922 ********** INSERT ********** 
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Mr. Cornwell . This one shows a portion of Houston street, 
all of Elm Street. The yellow Xes on the street correspond 

ft 

to the position of the black dots on the previous exhibit 
and were where the microphones were placed. These sandbags 
that are observable here, barely observable here and there, 
are the first three of the four targets. The total number 
of sandbags available was insufficient to set up a fourth 
target simuyltaneously , so this pile of sandbags was 
transported to that location periodically. 

Mr. Cornwell. So the sandbag targets 3 and 4 were moved 
back and forth, and you pointed to the place. 

Dr. Barger. That is right. This photograph simply shows 
a ground level view of the microphones used to record the 
sounds at position 3, the sandbags with sand leaking out of 
them . 

Here is a. shot from the knoll, looking up at the 
microphones in array position 3, and the sandbags, and here 
the marksman and his assistant in the position where Oswald 
was thought to have fired . 
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1942 Mr. Cornwell. The very last exhibit you made reference 

1943 to, of course, was taken on the 6th floor of the Texas 

i 

r 

1944 Schoolbook Depository before the test began, is that 

j 

1945 correct? 

1946 Dr. Barger. I am not sure when it was taken, but it was 

1947 taken. 

1948 Mr. Cornwell. let me ask you this. At least during the 

1949 testing the windows were closed down to the way they were in 

1950 photographs taken about the time of the assassination, is 

1951 that correct? 

1952 Dr. Barger. That is a question I can testify about. It 

1953 was known from the photographic evidence that during the 

1954 period of the assassination the windows in the 6th floor 

1955 were down with the exception of this one through which 

1956 Oswald is thought to have fired, and it was half-way down, 

1957 and so it was important to the accuracy of the 

1958 reconstruction that all those windows be in that position 

1959 exactly during the shots, and they were. However, it was a 

1960 hot day, and the people in this room opened the windows 



NAME * HAA2S4000 PAGE 110 

1961 between shots to air themselves out. 

1962 Mr. Cornwell. I now show you Exhibits F-358 and F-359 . 

1963 Dr. Barger. These appear to be aerial photographs of 
1964- Dealey Plaza that would be quite recent, because they 

1965 include sevewral structures that were not there in 1963. 

1966 Mr. Cornwell. May we have those admitted into evidence, 

1967 Mr. Chairman? 

1.96.8- The Chairman. Without objection, they nay be entered int 

1969 evidence.-. . 

1970 [ The information follows- 3 

1971 

1972 ********** INSERT ********** 
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Mr. Cornwell. There is simply one part 


I would like ■ (to direct your attention to. Dr . 


that is* the very large new hotel structure wnich would 


appear somewhat to the south of the plaza. Mould you tell 


us whether or not that, of course, was there 


the testing? 


Dr. Barger. The echo patterns that we expected to receive 


and did, in fact, receive had a maximum time 


second. There were other echoes that came in at later times 


that were very weak,' so weak that they were riot considered 


in any of the matches and could not have occurred on the 


tape because they were so weak relative to trie loud echoes. 


The only echo patterns we ever needed or used were never 


longer than one second. The time required for sound to 


travel, from the depository to that structure 


little more than three seconds. Since the iriterval between 


each test shot was much more than three seconds, the echoes 


from that remote structure had no effect on rhe matching 


process whatsoever. 


of those exhibits 


Barger, and 


the day you did 


span of one 


and back is a 


1 99 1 



NAME- 

1992 

1993 
19 94 
19 95 

1996 

1997 

1998 

1999 


HAA2540 0 0 


Mr. Corn 


structure was 


PAGE 112 


well. You then have indicated that the large 


present on the day you did the 


would not have, been present, X take it, in 1963, but 


nevertheless, it was so far removed from the 


not: have- affected in any manner the results of the test. 


Dr. Barger. That is correct. It did not. The echo came 


in much later than any of the echo patterns that we used. 


testing. It 


plaza, it would 
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Mr. Cornwell. What did you obtain from 


Dr. Barger. As a result of the 4 sequences of 12-shot 


firings , we had 432 different test shot recordings on 


magnetic tape. 


Mr. Cornwell. Were they of the quality 


hoped? Did the equipment function properly , 


Dr. Barger. We monitored the recorded signals at the time 


that they were recorded to see if they were noise free and 


to see if they used the entire dynamic range 


recording system, in other words, to see than they were 


being recorded, with the highest fidelity possible, and we 


observed for each of those records that we had achieved 


that. We did no other analysis of the records at that time. 


the testing? 


that you had 


et cetera? 


of the 


Mr. Cornwell. I would like to now show 


Dr. Barger, This exhibit is an illustration of the test 


patterns, and if shows 6 of them. 


Mr. Cornwell . May we have Exhibit F-338 admitted into 


you Exhibit F-338. 


2 0 18 
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2019 evidence » Mr. Chairman? 

2020 The Chairman. Without objection. 

2021 [ The information follows: ]' 

2022 

2023 ********** INSERT 3A ********** 
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2024 Dr. Barger- Here we show 6 echo patterns in alternate 

2025 array. They were generated by Western cartridge Company 

2026 ammunition* Which is somewhat incorrectly labeled here as 

2027 Winchester ammunition* and then Norma for test shots fired 

2028 from the repository with a nuzzle 2 feet behind back of the 

2029 plane of the window fired at target No. 3, received at 

2030 microphones 7, 8 and 9 in array 3* namely, halfway down Elm 

2031 Street, at microphone 9 we see, and all others we see, time 

2032 plotted in the horizontal scale. 

2033 From here to here we have the total time span of one 

2034 second. We have the intensity of sound in decibels plotted 

2035 on the vertical scale in each of the 6 graphs. We see 

2036 initially a very loud pair of impulses; if you look very 

2037 closely, you. see there are two of those. The first of those 

2038 is the shock wave of the bullet passing overhead. The 

2039 second of those is the reflection of the shock wave from the 

2040 street just below the microphone. Then there are three 

2041 rather distinct echoes and several others here that we can 

2042 see if your eyes are very good. 
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2043 The type of graphical data analysis here was on an 

2044 ultraviolet recording, and it is hard to photograph, but 

2045 here is the arrival ox a muzzle blast. It coeras later than 

2046 the arrival, of. the shock wave because it is a supersonic 

2047 bullet-. Here is an echo in this case from the Records 

2048 Buildings and here almost 9/10 of a second later is the echo 

2049 from the Post Office Annex which is across Dealey Plaza. 

2050 Now when you. repeat that shot in every way except using 

2051 Norma ammunition instead of Winchester, you see the same 

2052 pattern. If you look at it in great detail, you find that 

2053 the spacing between the shock wave and the muzzle blast 

2054 using the Western ammunition versus that with the Norma is 5 

2055 percent greater. On the other hand, the bullet is 5 percent 
20 56 faster, giving" a shock wave that occurs 5 percent sooner 

2057 than the muzzle blast. 

2058 That is an inconsequential time difference to the matchin 

2059 process, and is certainly not evident when iookimg at these 

2060 records just with the eye. 

The similarity between these pairs of patterns, which 


2061 
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differ only in the types of ammunition that were used, is 


very great, and thereby establishing that the substitution 


of Norma ammunition for the Western was an acceptable one. 


As one looks down farther in the street 


these patterns change somewhat. For example 


L one sees that 


L the strength 


of the Post Office Annex echo is a little bit larger at 


microphone 9 than it is at microphone 7, as an example. 


Mr- Cornwell. And after determining that your test had 


gone well, that- you got the type of data you 


for, and that there was no substantial differences that 


would affect the validity of the test, depending on whether 


you used Norma or Western ammunition, what did you do next? 


Dr. Barger. The next project then was jto begin the 


comparison of the test patterns with the police tape. let 


me describe the process of doing, this now, 


We first divided the motorcycle tape into segments, each 


containing at^ least one of those patterns of 


we were testing for the possibility that they were caused by 


gunfire . 


were looking 


impulses that 
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2081 

We then .matched each of these 432 echo ; 

patterns that are 

2082 

examplified by that exhibit with each of tho: 

>e 6 segments of 

2083 

the tape. Those 6 segments that we analysed 

ft 

comprised the 

2084 

entire part of. the record of the Dallas poli< 

;e tape that 

2 085 

passed the 6 screening tests that X decribed 


2086 

The procedure for conducting this match 

is a mathematical 

2 087 

one, and it is known as a correlation. The • 

cype of 

2088 

correlation that we used is a binary correla- 

bion, and this 

2089 

■is-- a decription of a fairly simply process, i 

jhich I will now 

2090 

attempt: to make entirely clear. 


2091 

The echo patterns were each examined to 

find the loudest 

2092 

echoes thereon, and some patterns had 5, oth< 

irs 15. Any one 

2 093 

that was loud enough to exceed the threshold 

of audibility 

2094 

was accepted. 


20 95 

Then each of the 6 segments of the tape 

were examined, 

2096 

after having presented them in the same way. 

loudness in 

2097 

decibels on the vertical scale, and time on i 

:he horizontal 

2098 

scale. Those records were initially made at 

a horizontal 

20 99 

i 

■ 

scale of 16 inches as equal to 1 second. 
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Once those 6 segments of the tape had been thus prepared 


they were siraiarly thresholded, and I will illustrate this 


more graphically in a minute, to determine all of the 


impulses on each that exceeded a threshold, and they were 


numbered, and their location in time was noted. 


Now the design of the test included the 


microphone was 18 feet from the next, and so 


tha.t the motorcycle was halfway between 2 microphones, so a 


microphone could at worst be 9 feet from the 


fact there was a motorcycle present. That means that there 


is at least a 9-foot uncertainty in the location of the 


microphone in respect to where the motorcycle may have been 


at each time that we are examining. 


This was accommodated by adding an uncertainty window 6 


milliseconds on either side of each impulse found in the 


Dallas tape. In other words, each impulse was considered to 


be 12 milliseconds wide, so as to fall anywhere that it 


might have been if the motorcycle had been in fact anywhere 


it could have been with respect to any one microphone 


feature that each 


it is possible 


motorcyle if in 


2118 
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2119 Having prepared the echo pattern and the impulse pattern 

2120 from the tape in that way, the correlation was performed as 

2121 follows 5 The two patterns which were all. test-shot patterns 

2122 were compared to all impulse patterns on the tape for a 

2123 total of about 3600 possible correlations. The correlation 

2124 coefficient was calculated for each match, and this go- 

2125 eficient was calculated as follows- 

2126 The number of coincidences between impulses and echoes 

2127 was the numerator, and the denominator was the square root 

2128 of the product of the number of echoes by the number of 

2129 impulses. If 2 patterns perfectly matched in this way, the 

2130 cross-correlation coefficient that you obtained would be 

2131 equal to unity. If they only matched at one point and no 

2132 other, it would be 1-to-1 0 or elss. The bigger the value of 

2133 the correlation coefficient, the better the match. 

2134 Mr. Cornwell. The closer, in other words, that the 

2135 number, which Would be in percentages, point something 

2136 approaches one, the better the match? 

Dr. Barger. That is correct. That was the procedure. 


2137 
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How once that was done, we had a big pail full of 2600 


numbers , and 


we exhibited to ourselves then 


time on the blackboard all of those numbers 


than a threshold value, which was set at .6. 


describe the. reason for that in a moment. 


From this time on, X will mostly talk about those matches 


that exceeded a correlation coefficient of .6. 


Mr. Cornwell. X would like to show you 


ask you if you would tell us what that is. 


Dr. Barger. This illustrates 2 types of data. Here are 


test patterns. These 3 test patterns ueia generated by a 
shot from the depository with the muzzle 2 feet behind the 


plane of the window fired at the target number 1, which was 


for the first 


that were larger 


I will 


Exhibit F-“347, and 


located just at the head of Elm Street in a positi 


previously described, and it was received by 


5 and 6 in the array positions. 


Those microphones were on Houston near Elm, and we 


each, of these that the first sound that arrived was the 


muzzle blast. There is no shock wave that precedes the 


on 


microphones 4, 


see in 


2156 



NAME: 

2 1 57 
2 1 5 $ 
2159 
2160 . 
2.161 
2 162 

2163 

2164 

2165 
21 6 6 

2167 

2168 

2169 

2170 

2171 
2172 : 

2173 

2174 


HA A2 540 00 


PAGE 122 


nuzzle blast , and that is to be expected bee 


case the shot is fired in this direction, an 


d the micropone 


is over here, and according to the first exh 


the shock wave would not be seen 90 degrees 


□.bit I showed. 


laterally . 


As you look at the arrival of the muzzl 


that in each channel it occurs progressively 


so if you connect the peaks, they slant. This is because 


channel 4 microphone is farther away from the rifle than 


channel 5 and channel 6 microphone. However 


ause in this 


e blast, you see 


later in time , 


L if you look at 


these peaks out here near one second, these are the echoes 


from the Post Office Annex. 


As the microphone moves away from the source of the rifle. 


the location of the rifle, it is moving toward the Post 


Office Annex. Therefore, the echo in fact comes in sooner. 


so when you connect the dots signifying each 


echoes, they have a slope in this direction. 


One selects all of the significant impulses on these test 


patterns. We have placed dots on them. Some! of the dots 


are obscured in these dark areas where the photographer has 


of those 


2175 
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there, and we 
caused by the 


2178 
2 179 
2180 

2181 Up here is shown a portion, a segment, the Dallas police 
2182: tape that was also prepared at the same time scale, 16 


same echo-generating device by line, to show how the time 
that that echo arrives is changing contuously as you move 
the position of the receiver. 
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2176 overexposed -j:hem, but nevertheless, they are 

2177 have connected all of those that we think are 


2183 inches equals a second with intensity vertical on the scale 

2184 in decibels, and the threshold has been made, and all of 

2185 those impulses that exceeded have been identified and 

2186 nmbered , and the plus or minus 6 milliseconds acceptance 

2187 regions have been marked, these to accommodate the 

2188 uncertainty of the exact position of the motorcycle. 

2189 X knew that when— —I am not prepared to show how this echo 

2190 pattern matches- the test pattern~and I knew X would probably 

2191 forget which One it is that matches with it, but it is quite 

2192 evident. If you tried to match this pattern with this shot, 

2193 the significant impulses at this point would not in fact 

2194 match with the significant impulses in this pattern, even 
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though with this setting the echo from the Post Office Annex 


does . 


However, if you match it with the test 


channel 5, which is a different place, then 


impulse obtained at 


they match guite 


admirably in fact.. If you count the dots signifying 


significant echoes in the echo pattern with the marks 


signififying the significant impulses in the 


Dallas tape. 


you find there are 12 matches out of 17 possible impulses. 


and if you count these, 15 possible echoes. Ehe cross- 


correlation coefficient for that match is .75. 


Mr. Cornwell. Given the amount of noise in the Dallas 


Police Department tape, would you expect thar you would ever 


get a complete match, all 17 out of 17 in this case? 


Dr. Barger. Many of the impulses on the tape, on the 


Dallas police tape, this segment of it in particular, that 


correspond to the total number that were above the threshold 


value oi 17 are caused undoubtedly b y nonacoustical events , 


such as the key intransigence that 1 described when I was 


showing the results of the spectro graphic analysis. 


2213 
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However, none ox those impulses in this part! 


of the tape have been inclusively identified 


those, so the noise from whatever its origin 


in the police recording tape, there is demon 


there, in addition to any impulses that may 


strably noise 


pe caused by 


gunfire, those would rise up and compete wit 


h the impulses 


caused by gunfire and reduce the value of th 


Je correlation 


coefficient to some number less than one . 


Mr. Cornwell.. So in spite of the fact that the correlation 


coefficient was not one, the match was not perfect, your 


words were that this was a quite adequate match. In other 


words, it had a correlation coefficient which approximated 


one, is that correct? 


Dr. Barger. Well, it was not possible to reach that 


judgment by looking at one alone.- We looked 


them, and rea 


ched our conclusions from that. 


illustrate just one. 


Mr. Cornwell. Now I believe, Mr. Chairman, we forgot to 


ask that that last exhibit be admitted into Evidence. 


icular segment 


as being any of 


that is present 


at 2600 of 


This was to 


May 


2232 
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we do so at this time? 

The Chairman* Without objection, 
the evidence at this time. 

[ The information follows-] 


it 


may 


be entered 


into 


********** INSERT 3B ********** 
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2239 Mr. Cornwell . I would now like to direct your attention 

2240 to Exhibit F-367, and for your assistance ask that F-367 and 

2241 F-348 be placed up there simultaneously. 

2242 Dr. Barger. Yes. This one and this one have been 

2243 introduced as evidence. This is new. 

2244 Mr. Cornwell. Would you tell us what F-367 is? 

2245 Dr. Barger. It is a list of those 15 matches of the 2600 

2246 approximate matches we attempted that did in fact exhibit a 

2247 correlation coefficient higher than .6, 

2248 Mr- Cornwell. May we have Exhibit F-367 admitted into 

2249 evidence, Mr. Chairman? 

2250 The Chairman* Without objection, it may be entered into 

2251 the evidence. [The information follows : 3 

2252 


2253 


********** INSERT 3C ********** 
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Dr. Barger. Very well. There are 15 descriptors here 


Each one describes a case where an acoustical test pattern 


matched better than the threshold value of . 


of. the Dallas tape. 


The first sitution where this' occurred 


blue. There were 4 test patterns that corre 


il will label with 


sponded with the 


segment of the tape that began at 137.7 secohds after the 


stuck button > with coefficient > correlation coefficient* 


larger than. .6, and these are the 4, and I will note with a 


1 that that is the first time in the tape that any of the 


test patterns correlated with any of the impulse patterns in 


the police tape with a score better than .6, 


times . 


Mr. Cornwell. So at that point you are 


there is a segment of the Dallas police tape 


closely approximates or at least has a correlation 


6 with a segment 


and have the 4 


telling us that 


which very 


coefficient o| 


f over .6 with respect to varioiks of the test 


shots ? 


Dr. Barger. Yes. This section may contain the sound of 


227 2 
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2273 gunfire. Thejn going on down in the list, we have wha t I 

2274 will label the second time, the second place on the Dallas 

I 

2275 tape, where correlations or matches were achieved that were 

2276 good enough to exceed the threshold value, and I will label 

2277 that with a red, and there were 5. 

2278 then in the same way at a later time, around 145.15 
2279: seconds, in green, I will label and highlight in fact the 3 

2280 test shot patterns that correlated with that part of the 

2281 tape better than .6. Finally, at 1 45 — yellow is not the 

2282 best, is it — well, in the absence of being able to see 

2283 anything representing the fourth part of the tape when there 

2284 was a time at 145.61 seconds when three different test 

2285 patterns achieved the correlation score greater than .6. 

2286 Let me rummage through my briefcase and see if I can find 

2287 another color. Black is the obvious choice. 

2288 Now a feature of a detection of a receiver that was 

2289 designed to detect the possibility of otherwise subaudible 

2290 events by using the correlation procedure can give threshold 

2291 exceedences under two circumstanes . One, it exceeds the 
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threshold when it has correctly detected the 


event, and the 


other is, it (exceeds the threshold when it has incorrectly 


detected the event. The latter circumstance 


false- alarm. 


It is the purpose of my testimony to examine the question 


of which, if any, are false alarms. 


Mr. Cornwell. Before you do that, I take it that you took 


each of. the four segments of the Dallas Police Department 


tape, which you have indicated with the numbers one, two. 


three and four, and compared them with all of the test 


patterns, and what you have simply illustrated on the chart 


is a match very similar to the one that you showed us 


physically how you performed earlier with respect to a shot 


in the first" time frame. Is that correct? 


Dr. Barger. That is correct. 


Mr. Cornwell. Then would you use the exhibits which are 


presently emplaced and tell us what that means in terms of 


is called a 


the other diagrams as to the location of the 


the direction and location of the shots . 


microphones and 


2310 
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Dr. Barger. X can say a few preliminary things about that 


with these exhibits , a few preliminary things. The results 


suggest that there are detections at four different times of 


day . 


If the motorcycle were in Dealey Plaza, 


in one place at each of those times of day and would either 


be standing still or moving in some reasonable pattern. 


The fact that the correlations achieved 


it would only be 


or the matches 


achieved at the first time on the tape when any matches were 


achieved are achieved either at microphone five or six in 


array position, and there is five and there is six would 


mean that at the particular time of day associated with this 


time on the tape, we would so far tentatively estimate that 


the motorcycle was there. 


Mr. Cornwell. Let me show you at this point then Exhibit 


370, and ask you if you would tell us what that is. Could 


we put the two exhibits, the latest one, 370 


Dr. Barger. This would best be in this 


thank you. Me want to examine now the meaning of these 


over nexr 


position I think. 
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2330 detections that passed the threshold level to see if there 


2331 is any reason to believe that they are not all false alarms. 


2332 possibly. I will, attempt it in this way. 


2 33 3 At the first time of day that we saw any matches 


2334 whatsoever was at this time which I have labeled blue. The 


2335 indication is internally fairly consistent, and it indicates 


2336 that the location of the microphone at that rime is between 


2337 array five and six. 


2338 So X put a blue dot there because that location was 

2339 derived from the matches made at the first tame of day at 


2340 which any matches were made, and then X will begin to 


2341 construct a plot. 


2 342 It would; be best if I could draw this for you and you 


2343 didn’t see what is already on there before I start, but if 


2344 you will, attempt to follow the pointer, I am going to plot 


2345 here time of day with zero representing the rime that this 


2346 first occurrence was observed , and X am going to plot the 


2347 distance down the motorcade route along the vertical scale 


2348 as measured from the position of the motorcycle at that 
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2349 time. 

2350 In other words, ten feet down the motor cade route, 20, 30, 

2351 40, 50, all the way down to here would be 250 feet. 

2352 I will signify that I, mean at zero time and at zero 

2353 distance, that were here by that blue circle. In other 

2354 words, at this time we are here, and I am going to describe 

2355 that position as zero distance down the motorcade route, and 

2356 that time as zero time on this scale. 

2357 Congressman Fithian, will you let me get away with that? 

2358 Shall I proceed? Very well. 

2359 At the second time of day when there were any correlations 

2360 achieved that did in fact exceed the threshold, which I have 

2361 labeled red, then we see that the motorcycle — well, let me 

2362 point out that the time difference between these two 

2363 occurrences is 1.6 seconds, so we plot 1 . 6 seconds later the 

2364 position of each of the microphones that are correlating 

2365 with that sound on the tape. 

2366 In other words, at that time, 1.6 seconds, all of the 

2367 microphones were not right here in one area as they were at 
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the first time. Some of them were up the street* 


So I will! simply mark in red this is the time on this 


scale that corresponds to this time of this pattern* but I 


can't make a nice* little circle yet because 


they are all 


over the place* There must be some false alarms in there. 


Now, at the third time we have green as 


Green occurs at this time seven and a half seconds after the 


time of the first: one, which was indicated by blue. 


At the time of the green, the green parr of the Dallas 


tape, we had. three detections, three matches] — one here, one 


here, one here, 


All those are not all in the same place 


an indication. 


and the motorcycle 


can only be at, one place? at the green time, as well as it 


can be only at one place at any other time, so there is a 


little bit of ambiguity there, but let's press on. 


At the next: time, which is a half a second later, which 


would be indicated by the black time, which is eight seconds 


approximately after the first one, we notice 


position of the microphone that gathered the 


that the 


test pattern 
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2387 that gave the correlation that passed the threshold was 

2388 here, here and here . 

2389 All right, so now explain where those 15 dots come from. 

2390 Those 15 dots; represent these 15 correlations that passed 

2 391 the threshold of- .6, and they are illustrated as a function 

2392 of the time that they occurred and the position down the 

2393 street where the microphone was that picked up the test 

2394 pattern that gave the correlation in fact. 

2395 Now, we have to look at these and immediately see the . 
2396. motorcycle can’t be all over the place, but there is a high 

2397 degree of order in this diagram. The negative hypothesis — am 

2398 X supposed to be quiet while that happens? 

2399 The negative hypothesis would be that the motorcycle was 

2400 not in Dealey Plaza. If that were true, then this scale 

2401 that describes the distance down the street of the motorcade 

2402 would be meaningless in the data, and the data would occur 

2403 in time and in distance down the street at rs.ndom . 

2404 But the eye can see that they tend to follow a sloping 

2405 line. It can particularly see that because of these prior 
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2406 lines that I drew in, and that is what I was suggesting 

2407 : might have better not occurred. 

2406 There is a lot of order in the occurrence of these IS 

2409 correlations. 

2410 Now, how; much order? Well, if one segments the position 

2411 of motorcycles down the street into four bins or four 

2412 compartments, and segments the time at which they occurred 

2413 into four compartments which are naturally the four 

2414 compartments into which the data are segmented, then one has 

2415 to question what is the likelihood that this order pattern 

2416 could have occurred by chance; in other words, was it the 

2417 likelihood this pattern would have occurred if the 
2416 motorcycle wasn't there. 

2419 There is a test for. that sort of thing, and it is called 

2420 the Ghi square test, which if you segment the data, into four 

2421 times and four places, as I have done, it is a test done 

2422 with nine degrees of freedom, and you calculate the Chi 

2423 squared value which is a measure of orderliness and you get 

2424 17-1/2 for those of you that have tables of the Chi square 
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distribution. 

The meaning of that number is this much order would occur 
only five times”- well, let me make sure of this . This amount 
of order would not occur except, five times out of 100 if 
this was caused by chance. 

Xn other words, if the motorcycle was not there and the 
data were distributed at random, there is only a 5 percent 
chance that that would have occurred. This much order in 
the data would occur, be expected to occur, 95 percent of 
the time. 

That is just about at the level of the statistical 
significance that gives the person confidence that there are 
correct detections in the data. On the other hand, there 
are demonstrably also false alarms. 

This can be seen by observing that if some of those 
curriculi in fact indicate the position of the motorcycle, 
then some of them must be wrong becuase the motorcycle can't 
be in two places at ones. 

Mr. Cornwell, I could proceed with what I am doing now or 
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2444 we could put up those other three. I think it might he 

2445 easier if I proceed. 

2446 Mr. Cornwell. Go right ahead and proceed. 

2447 Dr. Barger. It is now the- task of the committee and me t 

2448 try to identify to the best we can which of these detections 

2449 are false alarms and which ones are not. We have a good 

2450 deal of confidence that many of them are not. 

2451 Now, in order that the motorcycle could achieve this 

2452 position 130 feet down the street from the blue position in 

2453 the 1.6 seconds it would have to go 100 miles an hour. 

2454 There is no evidence to indicate that it did that, and so 

2455 this particular detection is labeled a false alarm. It 

2456 couldn't be true. It leaked through because we lowered our 

2457 threshold of detection to the point where we had enough 

2458 correlations so we could be reasonably certain that the true 

2459 answers; would, emerge. We wouldn't want to shut them out. 

2460 Now, if you assume that the trajectory of the motorcycle 

2461 is from the blue position, at which we can be reasonably 

2462 confident through these, the slope of that line is 11 miles 
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2463 an hour. That is approximately the speed of the motorcade. 

2464 If one said, perhaps these are false alajrms and that is 

2465 the correct tra jector of the motorcycle, in that case the 

2466 motorcycle would be going 18 miles an hour approximately. 

2 467 It would be going from behind the limousine — |I mean, 120 feet 

j 

2 468 behind the limousine and drawing close to it.j I had better 

2469 explain what I mean by that right now. 

2470 If ue assume that one of these last two occurrences 

I 

2471 represents the so-called head shot , then we know at that 

2472 time where the limousine was. It was at frame 313. Frame 

2473 313 is 250 feet down the street from the blue dot, so 250 

i 

| 

2474 feet at that time of occurrence is here, so this must be 

2475 where the limousine was at -that time. j 

j 

2 476 It was going at about I T miles an hour af s determined by 

■ ■ I 

2477 photographic evidence. If one plots back at ! 1 1 miles an 

2478 hour, one finds at the time of the first occurrence the 

2479 limousine was somewhere 120 feet ahead of thei motorcycle, 

; i 

I i 

2480 which would have put it right there. j 

Now, again, I am examining the guestion about whether 


2481 
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2482 these three or these three are candidates for false alarms. 

j 

2483 If these three are truth, then the motorcycle was going 18 

2484 miles an hour, catching up with the limousine, and in fact 
2 485 having achieved a. position only 40 or 50 feet behind it at 

2486 the time of. the head shot. i 

■ | 

2487 Now, if you recall the first thing we noticed on the tape 

2488 was that there was a dimunition of the sound due to the 

| 

2489 motorcycle^ three seconds prior to the first impulsive 

2490 pattern that we originally suspected could conceivably be 

2491 caused by gunfire . 

2492 There was no obvious explanation for that, until one sees 

2493 that at that atime he was just beginning a 100 degree turn, 

2494 and on the inside track apparently, and he would therefore 

2495 have to slow down to execute the turn. | 

j 

, i 

2496 Now, it was further observed that the motorcycle sound 

' I 

| 

i 

2497 stayed diminished after the turn. It did n.ot[ increase to 

! ■ 

I 

2498 the level that it had formerly been. Therefore, it would 

2499 seem that it couldn't have increased speed, which it would 

2500 have had to do to achieve this position in eight seconds. 
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If, on the other hand, it had continued 


of the motorcade , it would have achieved this position in 


that time. 


There is, therefore, that sound of the motorcycle evidence 


that indicates, that these are false alarms . 


example of a kind of corroborating or disqualifying evidence 


that is of practically nonacoustical origin. 


say we are inf ering that the motorcycle didn ' 


because the noise didn't increase,, that can- be used to 


identify one of these detections that we have accepted about 


lowering the threshold sufficiently to be certain to catch 


at the same speed 


Now, that is an 


although I must 


t speed up 


the correct detections, and to label them as 


false alarms . 


In other words, indications of detection that were 


accepted by the test, but that can be shown by other reasons 


not to be possible and, therefore, to be false alarms. 


As a result of that judgment, the estimate of the 


motorcycle position at the time of the second impulse, the 


red one, would be there, which is right there, and the 


estimated position then of the motorcycle at 


the time of the 


25 19 
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252.0 "third occurrence , which is here , is right there. 

2521 I lost my graphical symbolism a little, and that is right 

2522 there, and at the time of the last segment labeled four, 

2523 which at this time we would estimate it to be halfway 

2524 between those two right there, and that is there, 120 feet 

2525 behind the limousine at the time of the head shot, if in 

2526 fact these impulses represent the sound of the head shot. 

2527 There is the possibility of labeling one of these four 

2528 threshold crossings as a potential false alarm because it 

2529 involves firing from this place at this target at the time 

2530 that the limousine was here. 

2531 That is almost 180 degrees out. It is inconceivable that 

2532 anyone would do that, and on that basis one of these can be 

2533 judged a false alarm. 

2534 The fact that some of those are thought to be correct 

2535 detections: was illustrated by all of the order in the data, 

2536 as I explained earlier. 

2537 Mr. Cornwell. Dr. Barger, does that conclude your 

2538 descriptionof the analysis that you performed? 
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Dr. Barger. Yes, it does 


Hr 


. Cornwell. Let me then ask you in sum, is it fair and 


accur 


ate to state that after all of the analy 


sis there is 


evidence of four shots on the Dallas Police D 


epartment tape : 


and that the acoustical sounds that may repre 


sent those 


st and second 


shots are spaced as follows: between the fir 

approximately 1 . 6 seconds, between the second and third 
approximately 5 . 9 seconds, and between the third and fourth 
approximately five-tenths of a second? 

Dr. Barger. Yes, that is a possible conclusion. 

Mr, Cornwell. I have no further questions. Thank you. 
The Chairman. Thank you very much. 

Doctor, I would just like to say you are a fascinating 
teacher. I am just glad I don't have to take a test on what 
you. have taught: us here. 

I ■ 

May X consult with the committee for jus 
regarding recessing at this time . 

At this time the committee will recess Until 1:30 p.m 
this afternoon. 


t a moment 


2557 
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2558 [Whereupon, at 12:15 p.m. , the committee recessed, to 

2559 reconvene at 1 : 30 p.m., the same day.] 

ft 

2560 RPTR CANTOR 

2561 AFTERNOON SESSION 

256 2 [ 1:50 p.m. 1 

2563 The Chairman. The committee will come to order. 

The procedure this afternoon will he for the Chair to, 
firstly, recognise the gentleman from Indiana, Mr. Fithian, 
who will he permitted to consume such time as he may need in 

2567 order to fully and extensively question the witness. After 

2568 that, the Chair will operate under the 5-minute rule as to 

2569 other members of the committee. 

2570 The Chair at this time recognizes the gentleman from 

2571 Indiana, Mr. Fithian. 

2572 Mr. Fithian, Thank you, Mr. Chairman. 

2573 Dr. Barger, we want to thank you for your excellent, very 

■ I ' 

2574 technical, and very complete testimony this morning. And as 

2575 you must be aware, this poses as very serious evidence for 

2576 us in that it does not corroborate some other evidence that 
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2577 We have. 

2578 And X want to go back now, so that I am clear and others 

2579 in the room are clear, as to just what it was that you set 

2580 out to ascertain, by the tests that you ran in Dallas when 

2581 you. went back and sort of recreated the shot pattern. 

2582 What was it that you were specifically trying to do? 

2583 

2584 TESTIMONY OF JAMES E. BARGER [RESUMED] 

2585 

2586 Dr. Barger;. Congressman Fithian, the first thing that we 

2587 sought to do was to determine if there were any sounds of 

2588 gunfire in Dealey Plaza that were recorded on that tape. In 

2589 other words, we were seeking to determine if the. motorcycle, 

2590 whose- stuck transmitter was transmitting sound, was in fact 

2591 in Dealey Plaza. 

2592 Mr. Fithian. So you are trying to actually locate the 

2593 motorcycle itself? 

2594 Dr. Barger. It became necessary, first, to determine if 

2595 the motorcycle was in Dealey Plaza, and then to locate it 
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2596 therein. 

2597 Mr. Fithian. And as to its location, correct me if I am 

2598 wrong, you set your microphone 18 feet apart? 

2599 Dr. Barger. That is correct. 

2600 Mr. Fithian. And you did this from the beginning of the 

2601 turn on to Houston, down Houston to the turn on Elm Street, 

2602 and down Elm Street, at least as far as where the ZSapruder 

2603 film showed, the head shot of the President? 

2604 Dr. Barger. That is correct. 

2605 Mr. Fithian. Now does this mean, to these of us who are 

2606 laymen, that once, you locate a match of echo patterns, you 

2607 have physically located the motorcycle to somewhere within 

2608 that 18-foot stretch? 

2609 Dr. Barger. That is correct. The echo patterns depend 

2610 for their structure on the location of the microphone that 

2611 receives the sound, and so we accepted, or X should say we 

2612 sought matches of the echo pattern that were sufficiently 

2613 precise to represent a motorcycle microphone located within 

2614 approximately 9 feet of each of the microphones. 

i - ■ . ■ ■ 
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Mr. Fithian . And then you presumed thai: the motorcycle 


was moving at the speed of the motorcade, or 


Dr. Barger. We presumed nothing about the location of the 


motorcycle or its speed or even direction of 


matches- were made without any presumption whatsoever about 


the position of the motorcycle, in fact, of course, without 


any knowledge that the motorcycle was even there. 


After having made the matches, however. 


roughly that? 


motion. The 


the position, I 


should say, the location of the microphones through which we 


found matches did in fact progress down the motorcade route 


at the times that the four subsequent periods on the tape 


showed matches. And as I indicated previously, the 


locations of the microphones where, the matches were found at 


the four different times were moving down the motorcade 


route at approximately 11 miles an hour . 


Mr. Fithian. And the number of microphones you used then 


determined by what, by the uncertainty of where or if the 


motorcycle was there? 


Dr. Barger. We started out with no assumption about where 
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2634 the motorcycle was, other than the tact that jit was presumed 

2635 to be on the street along the motorcade routej.- Therefore, 

i 

2636 we wished to put microphones all, along the route in Dealey 

. ! 

2637 Plaza. It was: very difficult for us to record through more 

2638 than 12 microphones at one time, and so in fact we did 

26 39 record through only 12. microphones at one time . It was 
2640 rather time consuming to conduct a full round of test shots 
2 641 considering' the need for observing safety precautions and 

2642 the like. And so in order to conduct the entire test within 

2643 a morning, we calculated that about 36 microphone locations 

i 

, i 

i 

2644 could be accommodated and this indicated an 18-foot spacing. 

2645 The 1 8-foot spacing was judged adequate because it would 

2646 place the motorcycle no more than 9 feet from the nearest 

2647 microphone. That dimension is about half the width of the 

2648 street. So if we put the microphone in the center of the 

2649 street, even though the motorcycle was at the curb, we would 

2650 be within that 9 feet. 

i 

: | 

2651 The time it takes sound to travel 9 feet is 9 

2652 milliseconds. That is a fairly short -period of time. We 
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judged that small uncertainty, 9 milliseconds, to be 
adequately small compared with the total tin»4 over which the 
echoes would arrive, that being almost a thousand 
milliseconds or 1 second. That is the way that we decided 
upon the 18-foot spacing, the desire to have a small enough 
error, possible- error, due to uncertainty of the true 
motorcycle location and the desire not to conduct the test 
all day long. 

Mr. Fithian. Then are you satisfied that the fixes,, if we 
can use that terra, of the motorcycle that you came up with, 
are within 8 to 10 feet, or something not much greater than 
half the distance between one microphone and another? 

Dr. Barger:. Yes, yes, X am satisfied that the 18-foot 
spacing was not too coarse. 

Mr. Fithian. How to the layman, it would seem that if you 
are going to recreate a test, that you might jhave wanted to 
use instead of the most modern microphone equipment, you 
might have wanted to use, as nearly as you could find, 
microphones and transmitters identical to th^se which you 
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2672 believed to have been on the original motorcycle. And I 

2673 would like some explanation as to why you chose not to use 

2674 the motorcycle microphone, which you have indicated at one 

2675 point in your testimony you had indeed used, from the 

2676 Massachusetts: police. Evidently that kind of a microphone 

2677 or transmitter is available. j 

2678 Why then did you use a more sophisticated system of 

2679 microphones? 

2680 Dr. Barger. A more sophisticated system? 

2681 Mr. Fithian. Yes, more sophisticated than obviously was 
on the stuck transmitter. 

Dr. Barger. Why did we use the more sophisticated? 

Mr. Fithian. Why did. you? 

2685 Dr. Barger. There are two reasons. In the first place, 

! 

! 

2636 as 3L showed, the radio distorts and limits the amplitude of 

I 

2687 loud sounds. Each radio does that in detail in a different 

■ ■ ; 

2688 way. We weren't seeking to look at the waveform of each 

| 

2689 sound echo, only the time at which it occurred . The radio 

2690 does not distort the time at which it occurs, nor does the 
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more sophisticated' equipment that we used. 

The more sophisticated equipment that ■ wet used is known to 

| 

be reliable and. not to fail in times of stress in the middle 
of a sensitive test. Old motorcycle radios from those 
earlier days are known not to be very reliable, nor are they 

to be found in the quantities that we required. Therefore 

| 

we selected a system that would give us equivalent data but 
more reliably. 

Mr. Fithian . So that X understand now, the data that you 
were really looking for was not dependent upon the amplitude 
or the height of the blip, or whatever you want to call it, 
greater than a certain amount, which would help you 
identify . Rather you were trying to locate it along the 


time line? 


Dr. Barger. Correct. That is absolutely correct. 


Mr. Fithian. As I understand it, Mr. Chairman, this 


committee employed two other specialists that Mr. Cornwell 


referred to this morning, Mark Weiss and Earnest Aschkensay, 

i 

and you went over the plan of the test with them; is that 


2709 
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27 TO correct? 

2711 Dr. Barger . That is correct. 

2712 Mr. Fithian. Did they concur in the layout of the array 

2713 of microphones, the type of microphones? In other words, 

2714 did they concur in your proposed test plan? 

2715 Dr. Barger. They did. 

2716 Mr. Fithian. Tell me then something about the difference 

.. I 

2717 in the status of the science of acoutics from 1964, when 

2718 presumably this tape was in existence and could have been 

2719 analysed and 1978 when you analysed it, 1977478 when you 

2720 analysed it, not in great specificity. But what are the 

■ ■ ' | 

2721 grand changes that, have taken place in that 1 4-year period? 

2722 Dr. Barger. Well, there are two. FirsT:, the adaptive 

2723 filter thair we- used to reduce the level of tlje motorcycle 

2724 tape was a procedure that was not then, had riot then, been 

I 

2725 worked out. It was not known. j 

2726 Secondly, the method we used to detect for the 

2727 possibility, to search for the possibility of sounds, is 

2728 generally called a matched filter or a matched detector. 
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2729 The theory of that device, that method of seeking the 

2730 presence of suspected signals in loud noise, was developed 

2731 principally I believe by the radar community during World 
2732. War IX. It was. therefore known in 1963 to people who study 

2733 the process of detecting expected signals imbedded in loud 

2734 noise. 

2735 The community that shared that knowledge in 1963 was not 

2736 as wide as it is now. I don't believe I knew about it then. 

2737 Mr. Fithian . . But the filtering process that you used cam. 

^ I ■ 

2738 in, I. think you said this morning, in 1968 to 1970; is that 

i 

2739 correct? 

! 

2740 Dr. Barger. Well, probably more like ’66 to '68, but, 

| 

2741 that is correct. 

: | 

2742 Mr. Fithian. Now some of the terms you jused this morning 

| 

2743 I am sure must be every day terms to you, but I am not sure 

2744 all of us followed those. j 

i 

I 

2745 One of the. key terms seemed to be ''impulsive events’’ or 

j 

f. ;} 2.746 ''sequence of impulsive events ' ' or something to that 


2747 effect. 
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2748 What does that term mean, to those of us who don’t get 

'| 

2749 along very well with this science? j 

1 i 

! 

2758 Dr. Barger. X used the term ’’impulsive event’’ to 

2751 describe the brief, loud bursts of noise that appeared on 

2752 the Dallas police tape. 

2753 Now when X listened to the tape, you hear spits and 

i 

I 

2754 stutters and pops. Those would all be descriptors of 

2.755 impulsive acoustical events. When you look at the waveform 

2756 as presented on the oscillograph records that I showed, then 

2757 the transient events are characterized by short intervals of 

2758 time in which the loudest of a sound is rather intense so it 

2759 looks like blips or peaks in the amplitude record. 

2760 Mr. Fithian. And another term that was used, I think, as 

2761 you took that concept and tried to transfer it to the 

2762. visual, was spectrographic analysis of this Transient event. 

2763 I take it that is that chart that you put up on the wall 

2764 this morning? 

2765 Dr. Barger. Yes, I did put — we did have: an exhibit that 

2766 was a spectrographic analysis of a segment of the tape 
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2767 recording; that is correct. 

2768 Would you like me to discuss that briefly? 

^ i 

i 

! 

2769 Mr. Fithian. I just wanted to make sure my understanding 

j 

i 

2770 was. correct, and, that is, that the spectrographic analysis 

2771 is sort of a visual, playout of this grassy looking material 

| 

2772 that is blips and depressions. ■ j 

i 

I 

i 

2773 Dr. Barger. Yes. The spectrogram itself is a visual 

! 

i 

2774 description of the tonal content, frequency content, pitch 

2775 content of sound as a function of time . In • other words, if 

2776 a person was raising his voice like that, you would see a 

2777 diagonal line on the spectrogram, indicating as time 

2778 progressed, the pitch of the sound was rising. 

2779 Mr. Fithian. And now the adaptive filter you used, do I 

2780 understand that correctly, that is the process of filtering 

i 

i 

2781 out noises and things that you don't want to measure? 

2782 Dr. Barger. The adaptive filtering process, which I 

i 

i 

. | 

2783 characterized as a Woodrow-type adaptive filter was used 

2784 because it is effective in reducing repetitive noises, not 

2785 impulsive noises, but repetitive ones. If you listen to a 
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motorcycle , basically you hear the sounds of 


the cylinders 


firing, and they fire at idle of that motorcycle about once 

! 

every 140 milliseconds. So, therefore, the ijtoise generated 

I 

| 

by that motor cycle has a tendency to resemble itself every 

■ . i 

i 

1 40 milliseconds later. I 


The adaptive filter studies that noise. 


determines what is 


expected to occur in the future, subtracts that out from the 


data that: is just coming in, and leaves you with the absence 


of that repetitive noise, which if you are, looking for 


transient events or impulses about which the 


filter could 


have no prior knowledge, because they only occur once, then 


that f iter: leaves you with those transients more clearly 


observable. The noises, in other word, the repetitive noise 


that was masking those transients is thus reduced. 


Mr. Fithian. And one final sort of terminology question 


You used the term ' 'match filter technique , ’ ' ' ’matching 


filter techniques ' ’ — * — 


Dr . Barger. Yes. 


Mr. Fithian. -and that means what? 
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Dr. Barger. That means that you have in your — ^you expect 
to receive one of many kinds of signals. By ''many kinds,'' 

ft 

r mean a signal in this case that has a series of impulses 
that occur in a definite- sequence , like, let's say, the 
first one occurs at a particular time, the second one 
perhaps 3 milliseconds later, the third one maybe 15, the 
fourth one 27, the fifth one 12-1/2 after that, and so on, a 

2812 definite sequence of impulses. 

2813 We went to Dallas to find out what the sequence . of 

2814 impulses- would be that would be generated by Dealey Plaza if 

2815 a gun was fired. 

2816 Having found out what that sequence of impulses is, you 

2817 then go through the tape in question and look for sequences 

2818 of impulses that match it. When you find one that matches 

i 

i 

2819 it, you say aha, at that time something occurred that 

2820 generated a pattern of transient events that just matches 

2821 what we did in Dealey Plaza, and when that occurs, you judge 

2822 that you have made a detection. You have identified a 

2823 similar source of noise. The word ''matched filter'’ is 
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2824 really technically correct or often used form, and the use 

■ ■ r ■ , , ! .■ 

2825 of the word -’match’’ is fairly self-evident , I believe. 

. . . i. 

2826 Mr. Fithian. How I am sure there must have been a reason 

■ ■■ ' | 

I 

2827 for your lengthy analysis of this bell tone. I am not sure 

2828 that — T. guess my question is why did you look for and analyse 

i 

2829 and worry about the bell tone, since we were j looking for 

: i 

2830 some kind of rifle shots or pistol shots or whatever? 

■' j 

I 

2831 Dr. Barger. There are two reasons. First, we wanted to 

2832 see if in fact there were any sounds on the tape that were 

■ ' ' | ■ 

2833 caused by acoustical signals such as a bell would generate 

■ ’ j 

2834 and found that that period that sounded like j a bell was a 

I 

2835 bell. j 

2836 Secondly, we hoped to establish, we hoped to learn, where 

2837 that bell really was and had thought if we could find it, we 

2838 would, then know, where at least one microphone was that was 

! 

2839 transmitting on Channel 1 at that time . | 

i 

2840 Mr. Fithian. So, you were trying to verify that there 

: . . i 

2841 were transmittals on that tape? 

2842 Dr. Barger. That there were acoustical events as opposed 
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to what might be called microphonics. In other words, as 
you take a radio transmitter and just kick it around and 
shake it, as a motorcycle might do, particularly if the 
radio were broken, then it would transmit signals that 
wouldn’t have any bearing due to sounds. We just wanted to 
see if there were sounds on there. 

Mr. Fithian. Now, I am not sure, counsel, what the 
exhibit numbers- are, but I am interested in the way you went 
about locating the targets; that is, physically locating the 
targets that you were going to fire at . 

I understand why you selected the two points from which 
you fired , but could you put up the three or four 
photographs, of Oealey Plaza, F-367 and F-377? 

Mr. Cornwell. F-337 and. F-344, I believe. 

Mr. Fithian. While they are doing that, let me ask you 
sort of the central question . 

Is it your conclusion that you proved that there were four 
shots ? 

Dr . Barger . No . 


2861 
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Mr. Fithian . With regard to the groupings of shots, what 
do you prove then? 

Dr. Barger. As regards the grouping of the shots, we 
demonstrated with- high confidence that if there are four 
shots, we demonstrated the times at which they occurred, and 
the intervals between them were described by Mr . Cornwell, 

1 . 6 seconds , was it 5.9, and 0.5. 

Mr. Fithian. Would you repeat- that again, please? 

Dr.- Barger < Yes. 

Mr. Fithian. The distance, the time frame between the 
first and the second shot is what? 

Dr. Barger. 1.6 seconds. 

Mr. Fithian. And between the second and what you 
perceived to be a possible third shot? 

Dr. Barger. 5.9.- 

Mr. Fithian. And between the possible third and the 
possible fourth shot? 

Dr. Barger. 0.5. 

Mr. Fithian. 0.5? 
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2881 Dr. Barger. 0.5, one-half second. 

2882 Mr. Fithian. One-half second. So what iyou are saying, 

2883 Doctor, is that if there were shots fired, they came at 

2884 those; intervals? 

2885 Dr. Barger. Yes. 

2886 Mr. Fithian. And let’s hypothesize for a minute. If 

2887 there were only three shots fired, how do you account for 

2888 the disturbance that, you find at I guess it would be 5.9 

2889 after the first shot — after the second shot, I am sorry. 

2890 ; Dr. Barger. X don't have the best exhibit in front of me 

2891 to answer that, but let me do it without, for the first 

2892 time. Of the 15 detections that our matching! Process 

2893 achieved, ten of them cannot be discounted as false alarms. 

2894 It would be necessary for at least three of those to be 
2.895 correct detections, to have established the coherence in the 

2896 data that led to our conclusion that the microphone was in 

2897 fact in Dealey Plaza. 

2898 It is therefore likely that somewhere between three and 

■ i 

2899 six of the remaining ten are also false alarms. Therefore, 
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anyone- 

Mr. Fithian . May I interrupt just a moment? 

Dr. Barger. Yes, of course. 

Mr. Fithian. T think the staff was putting up the right 
290 4- pictures. X wanted the big pictures of Dealey Plaza. I 

2905 think there are three or four of them altogether. You had 

2906 three of them out just a moment ago. Go ahead. Doctor. 

2907 Dr. Barger. Therefore, it would be unreasonable to expect 

2908 that on the orders of approximately ..five of the remaining 

2909 ten detections were also false alarms, but there were ten. 

2910 That would indicate that about half of the detections that 

2911 I did not previously indicate to be false alarms , about half 

I 

2912 the remaining ten > are false alarms, which would indicate 

29 1 3 that the probability that each one is a correct detection is 

2914 about a half. 

2915 Mr. Fithian. T am going to return to this a little bit 

i ' 

2916 later. I am going to put those microphone imajges up there 

2917 and we are going to go through that time frame because it is 

i 

| . 

2918 very important to me, but right now I want to] try to 
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2919 establish the; location of the targets. 

2920 Now, X am not at all interested in the charts right at the 

2921 moment. X just want the pictures, the two pictures you have 

2922 plus another one that shows some interstate signs with 

2923 targets- behind them. That is the particular one I want. 

2924 Dr. Barger. Well, it is there. 

2925 Mr. Fithian . Yes, okay. Set it up on the upper easel if 

2926 you will. Thank you. 

2927 Now, could you put on your half a Lear .microphone. Doctor, 

2928 and I would like for you to locate for us again the 

2929 locations of the targets that they fired at. : 

2930 Dr. Barger. Yes. The target that was illustrated as 

2931 target location number one is this pile of sdndbags right 

2932 here. 

2933 Mr. Fithian. And let me just make sure imy optical 

2934 illusion isn’t getting away from me. That is between the 

2935 Texas School Book Depository wondow oil the lejft and the 

; ' - . ! 

2936 interstate signs overhead, is that correct? i 


29 37 


Dr. Barger. This picture is taken from the window 
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adjacent to the window from which Oswald is thought to have 
fired, so it is taken from the depository. 

Mr. Fithian. So that one you are pointing at is up the 
hill, if you will. It is Icoated in the road prior if you 
are going towards the underpass, prior to arriving at the 
interstate signs, the first target that you just had pointed 
at down here, just right there. 

Dr. Barger. Yes. 

Mr. Fithian. That is- physically before . you get to .the 
interstate signs. 

Dr. Barger. These signs? 

Mr. Fithian. Yes. 

Dr. Barger. Well, it is physically just before them, that 
is correct. 

Mr. Fithian. And the second target is where ? 

Dr. Barger. The second target is hiding behind the trees 
right at that point. ! 

Mr. Fithian. The third target is the oije down the road? 
That is the third target, j 


2956 


Dr. Barger 
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Mr. Fithian. How, in the location of targets, are those, 
as nearly as you can compute from the Zaprudkr film or 
otherwise, the exact location of the President and Governor 
Connelly in the limousine? 

Dr. Barger. Ho. With regard to the taiget three, which 
was positioned to be at the same place as the limousine in 
frame 313, that was put in that place as well as we could 


2964 

. determine- it. 

2965 

Mr. Fithian. And is target one in the same location that 

2966 

you presumed the first shot was fired? 

2967 

Dr. Barger. Of course, I don't know exactly where the 

2 968 

limousine was when the first shot was fired. ! 

2 969 

Mr. Fithian. I. guess basically 1 am asking you why did you 

2970 

locate the target there? 

2 971 

Dr. Barger. As I recall, we sought to place the first 

2972 

target at about the position of the limousine, at about 

■ . 

297 3 

frame 160. The- reason for that was that the preliminary 

2974 

screening that X described earlier of the impulses on the 

2975 

; 

tape indicated that if the first pattern of impulses that 

1 ; 
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2976 could be seen occurred, oh., well, prior to frame 313 by 

2977 enough time that, as X recall, brought it bach to about 

2978 frame 158. That is why we tried to position the target at 

2979 that place. | 

2980 Mr:. Fithian. Is target two — -which doesn’t really show up 

2981 from here, but you pointed to it' — is that at as nearly an 

2982 accurate location as possible? i 


2983 

Dr. 

Barger. 

May I ask Mr . 

Cornwell a question? 

2984 

Mr. 

Fithian . 

Yes. 

. 

2985 

Dr. 

Barger. 

X forget right 

now which Za£>ruder frame we 


2986 tried to position target two at. 

2987 Mr. Cornwell . We initially attempted to place it in the 

i 

/ I 

2988 vicinity of 190, which would have been slightly further down 

2989 the street from where it ultimately ended up, but the tree 

2990 size is different today than it was in 1963, and the signs 

i 

2991 over the street which are in that area were of course not 

I 

2992 there in 1963, so we had to simply find the shortest point 

2993 from the 190 frame that we could still shoot at sandbags. 

I 

' . i ■ " 

2994 It was moved, as I recall — — ™- I 
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Dr. Barger. The reason we were striving for the location 

of the limousine in frame 190 were obscured by the new 

[ 

ft 

growth of the tree, and so moved it to that position to make 
, it — — 

Mr. Fithian. Doctor, the reason that I. am going into this 
is that in studying the data last night formj your reseach, 
and going over what you find as possible matches and then 
eliminating those which you. believe to be false signals, 
there seemed a dirth of any matches with the j second target 
in your data. 

The question is whether or not there is anything — we have 
already eliminated the new hotel building several blocks 
away as having: been in any way altering the echo pattern. 

I am curious to know whether or not the j location of that 

target, the interstate signs, the firing direction or 

I 

anything like that would tend to give us the kind of data 
that we seem to have on target two, j 

Dr. Barger. Three of the matches were achieved, for test 

i 

! 

patterns obtained by firing at target two. I wouldn't 

i 

, . i 

i 
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describe that as a dirth, that is to say, three out of 15 
would represent. 

Mr. Fithian. But if X may come back to ; this a little bit 
latex, if you. want to remember the point and; we will take it 
up then, if I: remember in going through the ones that you 
eliminate as false alarms, that reduces any match to target 
two either to one or two zero, I am not positive, but we 
will come back to that . 

X just was curious to know whether the intrusion of the 
interstate signs into the whole acoustical pattern does 
anything to the results you get. 

Dr. Barger. Yes. The target two was responsible for at 
least two false alarms . Let me just check this a moment and 
make sure. Yes, it contributed false alarms! in each case. 
There was a detection made at the second time interval when 
a shot was fired at target two, and that one: was eliminated 
because it was detected at microphone five in the third 

position, and that was the one that would have required a 

■ ■ ■ | 

1 0 0-mile-an-hour speed of the motorcycle to achieve , and so 
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that was labeled as a false alarm. 

Target two contributed a false alarm here, which was one 
of the three detections made of the third time segment. 

That too is ruled out because of improbable required 
motorcycle speed to achieve that position at microphone 
seven at the time of the third group of matches, and finally 
target locations, a shot at target location two, contributed 
a false alarm in the fourth pattern, that once having been 
identified as a false alarm by the improbably motion of the 
motorcycle required to achieve it, so that is correct. 

The three detections that were achieved from test patterns 
obtained by the shooting at target two appear to be false 
alarms. 

Me. Fit hi an . What impact, if any, did the firing of the 
bullet from the school depository window between the two 
interstate signs, what impact would that have in altering 
the data, if any? 

Dr. Barger. The presence of a structure such as this 
would have been highly irrelevant to the tests had it been 
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over here. 

Mr. Fithian . You say ’’highly relevant*’? 

Dr. Barger. Irrelevant. 

Mr. Fithian. Irrelevant. 

Dr. Barger. Had it been over here. The fact that the 
trajectory of: the bullet missed that sign by only a few feet 
indicates that, as the shock wave which is radiated from the 
bullet as it passes, would be in fact scattered by those 
signs, generating a new source of sound, at that- point. 

Mr. Fithian. And so then you really couldn ' t expect to 
get a match-up; is that what you are saying? 

Dr. Barger. That would introduce additional echoes in the 
test pattern that would not have 

Mr . Fithian. Let me make sure I am correct. 

If you introduce additional echoes, or if you get 
additional echoes anywhere that don’t match up, that reduces 
the probability , reduces it from eight to seven or seven to 
six or six to five or whatever. 

Dr. Barger. It reduces the probability of detection and 
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it increases the likelihood of a false alarm. 

Mr. Fithian . Thank you. 

Now I also looked at the pattern of shooting and noticed 
that you. did not have as many shots from the grassy knoll 
toward No. 2 as at the other targets. I think No. 1 and No. 

2, if X am not mistaken. 

Were there any reasons why you didn’t have a full round of 
firing? 

Dr. Barger. Yes. X think you are referring to the fact 
that we did not fire at Target 1 from the knoll. 

Mr. Fithian. X am sorry, I said 2. I meant 1 . 

Dr. Barger. Yes. 

Mr. Fithian. Yes. 

Dr. Barger. That is correct. When we were setting up the 
locations of the microphones and the rifles and so on, we 
observed., that Target 1 was directly between the rifle on the 
knoll and the spectators that had been positioned behind a 
barricade on Elm Street, and it was judged entirely 
inappropriate to attempt that shot. 
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Mr. Fithian . Now there is one other question I need to 
ask about what is up on the board there on the easel. 

When we visited Dallas, when the committee visited Dallas 
and we inspected the Texas School Book Depository, we were 

t 

told, that, at the time that they picked up the shells, the 
empty cartridges on the sixth floor near the corner, I 
believe it would be about where the gentleman is standing or 
in that area, that the area was physically cased in by 
boxes, not quite entirely, but nearly so, and that some 
writers have described this as the sniper’s nest, et cetera. 

But in any event, to get to the acoustics of it, would 
those stack of boxes in the depository right around where 
allegedly the shots were fired have any significant impact 
on the echo pattern that you could expect to get outside? 

Dr. Barger. They would not have a significant impact on 
the matches performed with the echo patterns,! and the reason 
is they would introduce into the echo patterns additional 
signals which are reflected from the boxes you describe that 
occur at a time later than the muzxle blast, j By the time it 
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takes the sound to go from the muzzle to those boxes and 
back out the window, that amount of time would be less than 
12 milliseconds , if those bones were within 6 feet of the 
rifle. And we have, as; X described, in describing the 
matching procedure, broadened the width in time of each 
impulse on the motorcycle tape by 12 milliseconds in order 
to accommodate the uncertainty of microphone position 
relative to motorcycle, which as I said was 9 feet. And the 
broadening of the acceptance time for each impulse in the 
motorcycle tape solves the uncertainty caused by the lack of 
precise microphone location, since we didn’t know where the 
motorcycle was. It also solves the problem that you just 
described. 

Mr. Fithian. Let me see if I understand that now. 

What you are saying is because the little elliptical bends 
that you put over these blips — X don’t use very scientific 
language here — but that you put over these blips in the 
spectrograph because they accommodated up to, I what did you 
say, 6 feet on either side? 
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Dr. Barger . Yes, 12 in total. 

Mr. Fithian . Twelve feet total, that the boxes in order 
to have been in any way effective would have had to. have 
been closer? In other words, your, accommodation, your 
allowance, took in any allowance for the boxes being there 
or not being there? 

Dr. Barger. Yes, providing those boxes were within 6 feet 
of the muzzle . If. they were significantly farther than 
that, then the echo coming from them and trying to get back 
out of the window and thereby becoming relevant to the test 
pattern would have been beaconed so that it wouldn ’ t have 
had any significance either. 

Mr. Fithian. For practical matters, you are saying it 
doesn't make any difference whether you stack up boxes when, 
you are doing the test firing or not? 1 . 

Dr. Barger. Absolutely. 

Mr- Fithian. Thank you. 

Let the record show that the question pejrtained to Exhibit 
F-342 , the picture of the marksman. | 
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Now one thing that has been bothering me this morning is 
the possibility that since more than one radio could be 
transmitting on that Channel 1 that the stuck microphone was 
on, that indeed; we. might have, been picking up some sounds 
from somewhere out of Dealey Plaza or somewhere else by some 
microphone other than the stuck microphone, since I believe 
you said that the bell tone was off outside. : The bell tone 

did not come in over this particular microphone 

Dr. Barger. That is right. 

Mr. Fithian. — to any way that we codld locate. 

Then why couldn * t we hypothesize that perhaps the third or 
the forth shot or the first or the second shdt might indeed 
have been picked up, that kind of a sound might indeed have 
been picked up by some other radio trasnmitter trying to be 
keyed somewhere else other than Dealey Plaza? 

Dr. Barger. Yes. Me did establish, particularly with the 
spectrograms , that other microphones were keying in 
particularly at the times, the later two times , according to 
Time 3 in. green and 4 in black on that exhibit. And so 
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during the time when those other radios were transmitting 
sounds from their microphones would be expected to also 
appear in the tape recording, and, therefore, if a pattern 
of impulses was generated by some mechanism at the location 
of the: other microphone, then that- pattern too would appear 
on the recorded sound. 

However, these patterns were guite complex. They 
contained no fewer than 10 echoes, as I recall, spread over 
total times no less than about- half a. minute — let me see now-, 
half a second — and the interval of time between each of these 
10 echoes' over this whole period of time, half a second or 
more, is a very intricate pattern. The likelihood that some 
other mechanism that would generate a similar pattern that 
would match with the test patterns is extremely remote. 

Mr. Fithian. And if one of the microphones were one of 
the other motorcycles in Dealey Plaza, what theen? 

Dr. Barger. If another motorcycle in Dealey Plaza keyed 
in at that, time, you would have a test pattern, if you will, 
that is to say, you would have the sound of gunfire on that 
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one too. If it was sufficiently noise free that our 
detection process caught it, it would have shown a high 
value of correlation in the match and would have been marked 
as a detection. 

Mr. Fithian. But it would have come at the same time 
frame though if it were a shot in Dealey Plata; is that 
correct? 

Dr. Barger. That is correct. 

Mr. Fithian . And so the only thing that, would be somehow 
altered would be the location of the motorcycle. 

Dr. Barger. That is correct. 

Mr. Fithian, So what you are saying is that the only way 
you could have gotten the pattern to match is if over some 
other transmitter that was not in Dealey Plaza, to get those 
10 or 15 or however many echo patterns matched up, there 
would have to be a configuration somewhere else very much 
like Dealey Plaza. The transmitter would have had to have 
been keyed at exactly the right time, and then you would 
have had this 
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32 0 4 

Dr . 

Barger . 

That is correct . 


3205 

Mr. 

Fithian . 

How would you classify that; very unlikely. 

3206 

impossible, remote? 


3207 

Dr. 

Barger . 

Extremely unlikely . 


3208 

Hr. 

Fithian. 

When you set you to go to 

■ Dealey Plaza, you 

3209 

expected 

a certain 

approximation or a certain number of 

3210 

impulses 

. In general now , not referring to 

any specific , 

3211 

but your 

general conclusion, did you get the 

approximate 

32 1 2 

number o 

± impulses 

that you anticipated? 


3213 

Dr. 

Barger . 

Yes. 


3214 

Mr. 

Fithian . 

X want to ask this question again , and that 


3215 deals with the term you used, ’ ’ correlation coefficient,’' 

3216 where you got those. 

3217 Would the correlation coefficient he altered if the 

3218 motorcycle is not at the exact location of the test 

3219 microphone? In other words, you talked about a correlation 

3220 coefficient of 0.8 or 0.7, 0.75, 0.6. 

3221 Would that have been altered if the location of the 

3222 microphone were 8 or 9 feet away from where the motorcycle 
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actually was when the Dallas PD tape was made? 

Dr. Barger. I am glad you asked that because I don't 
think r made, this point very clear the last time. The 
purpose for accepting as a match an impulse that occurred 
within plus or minus 6 milliseconds of an echo was to try to 
overcome the problem of a low correlation occurring if you 
by chance did not have the microphone in exactly the right 
place. If you insisted that those impulses line up with 
those echoes precisely, you would have to have the 
motorcycle just where the microphone was. We didn't have 
that many microphones or that much time, and so we used, as 
I said, the 18— foot spacing of microphones. 

In order to prevent a loss, a significant loss of 
correlation, because of the uncertainty with respect to the 
location of the motocycle and the microphone, we accepted 
anything that came within 6 milliseconds as a match. 

Now let me explaiun where 6 milliseconds came from. I was 
trying to guard against low values of correlation, and 
therefore, loss of information, just because I happened to 
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3257 
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3259 


miss the location of the motorcycle, but I couldn’t accept 
as a match echoes and impulses that were half a second apart 

ft 

because then I would accept everything, so it is necessary 
to find a medium ground. 

Now here- is how that was done. In the case where the 
microphone and the reflector that is causing the echo and 
the source are all in one line, then the 9-foot uncertainty 
that I had with the 18-foot spacing, plus or minus 9 feet, 
would generate a plus or minus 9— millisecond uncertainty in 
the location of the echo. 

How it is also true that if the sound that generates the 
echo that I am interested in is arriving perpendicularly to 
the line connecting" the microphone and the possible place of 
the motorcycle, then that uncertainty is of no consequence 
because; it would arrive at both of the two places at the 
same time. So the error caused by this phenomenon is very 
similar between zero and 9 millionseconds . So 
mathematically we said the arrival of these echo sounds from 
each direction is equally likely, and we determined an 
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average of the error that would be introduced by a 9-foot 
uncertainty, and it was 6 milliseconds. 

This is not a linear average. That would have given 4— 
1/2 , but there is a cosine involved in this, and so the 6- 
millisecond uncertainty was arrived at in that way, and it 
was designed to minimize the loss of correlation due to 
uncertainty in the microphone location. 

However, it won't work perfectly because in those cases 
where the' error is actually 9 milliseconds, when the error 
happens to be coming in in the same direction as the line 
connecting the motorcycle and microphone, then it will cause 
a lack, a loss of correlation. 

So the answer to your question is there is a slight loss 
in correlation but it is not as large as it would have been 
if we had not used the plus or minus 6-millisecond window. 

Mr. Fithian. Staying with the loss of correlation, 
because some of us are bothered when you match up a shot 
pattern that we know happened, and you can't match up all 
the 12 blips or the 15 blips or whatever, here and there. 
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what you have just said is that some of them might he 
attributable to the fact that the motorcycle was outside by 
3 feet or whatever. In other words, you might get a 
reduction in the correlation coefficient because the 
motorcycle is just beyond your tolerance level. 

Second — 

Dr. Barger. That is right. 

Mr. Fithian . Would you 'get a reduction in the correlation 
coefficient if induced into the tape by a second transmitter 
somewhere there were noises that exceeded the threshold 
level that you established? 

Dr. Barger. Absolutely. The presence of impulses in the 
motorcycle tape that we counted, because we observed them to 
be there, that are^ caused by nonacoustical effects, give us 
therefore the impossibility of achieving a match because 
they were caused by some entirely different phenomenon. And 
the way of computing the cross correlation coefficient or 
the correlation coefficient that accommodates that, in other 
words, in the denominator is the square root! of the number 
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of impulses. If there is a lot of noise in the tape > as 
there is a good dea, and many of those impulses are caused 
by that, they can’t be matched, and they will reduce the 
level of the correlation coefficient just mechanically, 
because there are. numbers in the denominator. So if there 
are lots of noise pulses, that will reduce the correlation 
coefficient, exactly . 

Mr. Fithian. So you would not expect to get a one, or I 
think you. used the term ' 'unanimity ’ 

Dr. Barger. The motorcycle tape is so noisy, not only 
with the sound of the motorcycle, but also keying transients 
and the like from other transmitters that it would be 
extremely unlikely that you would have a segment of the tape 
so noise free that a perfect correlation would be achieved, 
and in fact none were. 

Mr. Fithian. From what you know about the echo pattern oi 
the Mannlicher Carcano rifle, what insight, if any, can you 
offer into Governor Connaly ’ s testimony, if you heard it or 
read it? 
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let me try to reconstruct. 


Do we have 


the transcript of Governor COnnally ? 


On September 6, Governor Connally testified and said thatd 


let me back up here a little ways. Let me take his last 


part of his testimonmy first. 


He says , ’ ’ r heard another shot. I heard it hit. It hit 

with a very pronounced impact, * ' and at that point the 
governor slapped his hands together to demonstrate the sound 
that he heard. ' ’ Almost like that. ’ ’ He said ’ ’ It made a 


very, very strong sound.’’ 

Then he says ’’ Immediately I could see blood and brain 

tissue all over the interior of the car and all over our 

I ' 

I 

clothes. We were both covered with brain tissue,’’ and he 
goes on. 

Now, as I interpret what the governor said, after he had 
been hit, and Mrs. Connally had pulled him down into her 
lap, he was still conscious, and he heard what sounded like 
a shot, and then heard what sounded like the bullet striking 
the President’s head. 
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Now, No. 1r if in fact the speed of the bullet is 
supersonic,, you could not hear it in that sequence; am I 
correct? 

Dr. Barger. That is correct. . 

Mr. Fithian . In other words,, he would have had to have 
heard the bullet striking- the skull first, arid then the 
muzzle blast would come at some fraction of time after that? 

Dr. Barger. That is correct. 

Mr. Fithian . Well, then, obviously there has to, be some 
other interpretation of those sounds, if in fact the 
governor heard the- sounds correctly. 

Can you Shed any light on this at all? 

Dr. Barger. Yes. The findings, as I have described them, 
are that if there are four shots, they have the sequences 
that we described, and in fact, if. you could uncover that 
back chart, please, you will see that the time segment 
marked in green occurs a half a second before the time 
segment marked in black. Therefore, if there are four 
shots, the times that they occur are shown there on that 
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’ , ' j. . ■ . . ‘ 

3 356 chart, the las tj two being a half, a second apart . 

3357 P.PTR COCHRAK ; C 

I - ^ j 

v : ■ ! 

3358 2:45 p.m. * * ! / 

. 5 * / 

■* | / 

■ i j 

*< , j 

3359 Now, as I indicated,* there- are false alarms in this 

\ '* ; 

336 0 detection experiment* or test that I have conducted, and so, 

-r ! 

- •*. j 

\ ; 

3361 therefore, it is the purpose of other evidence to compare to 

H. 'I 

*■ i- L ^ h , ! 

3362 these findings to see which — if you can determine which of 

3363 these findings are, in fact, corroborated or are discredited 

• i . 

3364 by other evidence, and, in that sense, the comment that 

3365 former Governor Connally made is of some relevance because a 

3366 statement that two loud sounds were heard, separated only by 

3367 a small period of time — I don’t remember exactly what word he 

3368 used — ’’shortly thereafter,’’ as I recall. — would indicate that 

■ ■ ■ . ■ i ' 

3369 he heard two loud impulsive sounds at the time of the third 

3370 shot. I can't put • any significance in the fact that he may 

3371 have inverted the two times . that was a traumatic period, 

3372 obviously, for him. But it is interesting that he did, in 

3373 fact, characterize the sound of impact as what must have 

i ■ i 

: ' ■'.■;/ . . | 

3374 been the sound of a rifle, because it would seem possible. 
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then* that that is possible testimony to indicate there were 
two briefly separated impulsive sounds that might have been 
shots. 

Hr. Fithian. I agree with you obviously it was a very 
traumatic and almost impossible-to-imagine state of mind. X 
recall the Governor saying very clearly , early on, that he 
had done enough hunting that he recognised rifle shots when 
he heard them, et cetera, and that is what caused him to 
turn his head at the beginning way back , 170 or 180, 

whatever, and he did characterise — if there are only three 
shots and the last one is the one that hit the President in 
the head , then he had to confuse what would have been a 
bullet wound in the skull with a rifle shot. : 

Dr. Barger. That is correct . 

Hr. Fithian. As an expert in acoustics, 1 can you just help 
me out in trying to distinguish what the differences in 
characteristics would have been? 

Going back to my original premise of the question, the 
first thing he heard after being in Mrs. Connally's lap 
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could not have been a rifle shot if there is only one shot 
fired . 

Dr. Barger. That is right. 

Mr. Fithian. The first sounded to him — if you ’ ' X ’ ’ out 
fourth one or third one you. have come out with as a 
possibility, prior to the head shot, then that first noise 
the Governor heard could not have been a rifle shot. 

Dr. Barger. If he could have heard the sound of the 
impact at all, as he thought he did, then it could not have 
been the second sound that he heard; it would have had to 
have been 1 the first — what he described as an impact. 

Mr. Fithian. I was hoping you could describe what the 
human ear would hear from a bullet fired from the depository 
and an impact, six feet away, or whatever. 

'Dr. Barger. I have no concept of the impact sound. I 
really have no opinion on that. 

Mr. Fithian. I want to return to that troublesome shot 
from the grassy knoll, the third one that comes just ahead 
of the obvious’ head shot. If we are to stay with three 
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bullets being fixed as our final interpretation/ then we 
have to somehow or other rationalize a way or do away with 
or accept as other phenomena the third impulse that you have 
on your charts, is that correct? 

Dr. Barger. That is correct. 

Mr. Fithian. What might the third impulse be, then, if it 
isn't a shot? 

Dr. Barger. If it is a. false alarm, which I described as 
the alternative to being a correct detection, by the very 
nature of a false alarm, it cannot be very easily explained. 

The only reliable procedure I can conceive of for 
identifying it as a false alarm is by comparing the time 
that it had to have occurred, with all other testimony that 
has come and. will follow about the possibility of that 
having occurred . 

Mr. Fithian. Random statistical errors? Would that have 
done it? 

Dr. Barger. As I indicated just before, I think there is 
an even chance about half of those remaining detections are. 



NAME s HAA254000 


PAGE 190 


3432 in fact, false alarms. Each one has an even probability of 

3433 being one, including the one you just cited. X guess there 

ft 

3434 is a chance of random error that that correlation occurred. 

3 435. Mr. Fithian. X would like: to recall, Mr. Chairman, JFK 

3436 Exhibit 370. Doctor, if you would proceed over there, I 

3437 want to make sure before I turn you loose here that I 

3438 understand that vital chart. 

3439 Now, starting from the lower left-hand corner, where 

3440 originally on the chart you -had four possible verifications, 

3441 and you eliminated one, you are fairly certain that that is 

3442 the first shot, and you are fairly certain of the location 

3443 of the motorcycle within 10 feet; is that correct? 

3444 Dr .' Barger, The origin of this, chart represents the 

3445 estimate that the motorcycle was half-way between 

3446 microphones 5 and 6 at that time; that is correct. 

34-47 Mr, Fithian. Now, you use the term ' ’ false alarm. ’ 1 

3448 Perhaps we should put up F— 367 there for you to refer to. I 

3449 notice in some of those that you rule out as false alarms 

3450 they are really the same shot except that one is with the 
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muzzle at the plane of the window and the other is with the 
muzzle two feet inside. Isn't that correct? 

Dr. Barger. There were these two which you must be 
referring- to . 

Nr. Fithian. Take number one, for example. 

Dr. Barger. This one? 

Nr. Fithian. Yes. Which one have you eliminated— one of 
them you have eliminated., but is it meant that the first 
shot heard would have been from .the grassy knoll and it 
would have been aimed at the target clear down by the 
underpass; is that correct? 

Dr. Barger. That is correct. 

Nr. Fithian. So you elimiunated that just because it 
wasn't very probable that the first shot would have been 75 
degrees away from where the limousine was, or whatever? 

Dr. Barger. That is correct. I used that as an example 
of the lack of any evidence to corroborate someone doing 
that. 

Nr. Fithian. That leaves three matches or verifications 
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you came up with right in that timeframe? 

Dr. Barger . Yes. 

Mr. Fithian . As X read this chart , two of those are shots 
which were fired with everything exactly the same except 
that the rifle muzzle was withdrawn two feet from the plane 
of the window. 

Dr. Barger. That is correct. 

Mr. Fithian. And so, in fact, all three of those matches 
come from the microphone being in the same place and - 
everything else being in the same place with the exception 
that you fired one, which is shot number 3, which has a .8 
correlation, co-efficient, with the muzzle at the window 
plane, and you fired the, other, two, having .8 and .7 
correlation co-efficients , with the muzzle of the Mannlicher 
Carcano withdrawn inside the window two feet. That is the 
only difference, isn't it? 

Dr. Barger . That is correct — 

Mr. Fithian. I am trying to account for all these extra 
dots, because to the average person looking at that, it 
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3489 looks like there are 15 different shots and obviously that 

3490 is not the case. We are trying to match up signals from 

ft 

3491 repeated tests, and your verifications come up with four of 

3492 those being possibly correct, and you eliminate one as being 

3493 highly improbable. 

2494 Dr. Barger. Yes. 

3495 Mr. Fithian . . But the other three are all from a 

3496 Mannlicher Carcano shot from the window into the target. 

3497' Dr. Barger. Yes. 

3498 Mr. Fithian. As you move on over about one and a half 

3499 seconds we see another group of shots which you have marked 

3500 with a red circle. 

3501 Dr. Barger. That is correct. These are marked here and 
3502. listed, in this table. 

3503 Mr. Fithian. As I take it, there are possibly four 

3504 matches in that area. You have ruled out the one from the 

3505 knoll at the target number 2. The remaining four, again, 

3506 are fired from the same place, the only difference being 

3507 that it is with the muzzle withdrawn and two of them with 
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the muzzle at the plane of the window. 

Dr . Barger. That is correct. 

Mr. Fithian. So, again, then we are not really talking 
about: a different variety of shot impulses on the original 
tape. These are. shot impulses you put on the test tape 
because you fired several times, isn't that correct? 

Dr. Barger. That is correct. 

Mr. Fithian. And the reason they show up at that 
timeframe match would be because on the original tape that 
is when the second shot was fired. Is that correct? 

Dr. Barger. That is very close to correct. Two indicate 
that is where on the original tape is the pattern of 
impulses that looks like the test shots. 

Mr. Fithian. Now you are aware that the FBI test firing 
by the expert indicated you couldn't fire the Mannlicher 
Carcano more rapidly than 2.25 or 2.30 seconds . That much 
time had to separate shots. You are aware of that testimony 
in the Warren Commission. .. j 

Dr. Barger. If it turns out — I am aware of that and was. 
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However, that information was — I had no reason to put high 
reliability on that, and I could not allow that to consider 
the interpretation of the results. 

Mr. Fithian. You are saying — with your careful scientific 
analysis of this tape — -saying the first two shots are 1.6 
seconds apart? is that correct? 

Dr. Barger. Yes. I felt confident in ruling this one 
out, because I was certain there was no motorcycle going 100 
miles an hour. On the other hand, the fact that all of 
these things came up 1.6 seconds later is the way the test 
developed, and that is the result that was obtained. 

Mr. Fithian. X want to make sure I also understand, when 
you look down in that lower left-hand corner, near the red 
circle, you have two dots below and two dots roughly above 
the imagined track of the motorcycle, but, again, during the 
same timeframe — from here it looks like that might not be the 
case — you have the upper right-hand matchup in that group of 
four; is that correct? 

Dr. Barger. Would you repeat that again? 
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Mr. Fithian. In the vicinity of the red circle for shot 

number 2 

Dr. Barger. Yes. 

Mr. Fithian. two shots just below represent the same 

timeframe. 

Dr. Barger . Exactly . 

Mr. Fithian. You had to space it that way. 

Dr. Barger. That was artistic license; that is right. 

Mr. Fithian. Now, if my eyes do not deceive me, the one 
I immediately above that red circle is also in exactly the 
same timeframe , that 1.6. 

Dr. Barger. That is correct. 

Mr. Fithian. The fourth shot up and to the right, does 
that not represent a different timeframe? 

Dr. Barger. This is the fourth detection, not the fourth 

shot. 

Mr. Fithian. I am sorry. The fourth detection. 

Dr. Barger. Of the four we have discussed so far. 

That one is this one. In other words. 
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matches in this segment of the tape which I have listed here 
as occuring at this time, one, two, three, four, those all 
match at exactly the same place in the tape. 

Mr. Fithian . And you eliminated the one clear up at the 
top next to the limousine, because that would make the 
motorcycle going 100 miles an hour? 

Dr. Barger . Yes. For a reason wholly unrelated to the 
evaluation of the test . 

I don’t know whether there is another question remaining. 

Mr. Fithian. I am wondering if any of. the rest of those 
four down there are clearly false alarms. 

Dr. Barger. X don't have any good indication that any of 
them are. 

Mr. Fithian. Xf I am not mistaken, the upper right-hand 
one of those four is beyond the two-second time limit on 
your linear scale at the bottom; is that correct? 

Dr. Barger. That is correct. This particular match 
occurred at a different time than the other four. This one 
occurred at a slightly later time. It achieved a rather 
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high, value above the threshold ox the cross-correlation co- 
efficient, but it did it in a way that was unlike any of the 
other four. 

The early echoes in that particular pattern didn’t match 
with anything'. It was all the later ones that matched. 
Therefore, the first match that was actually achieved in the 
echo pattern did not correspond with the leading edge of the 
echo pattern. In a sense, it is conceivable the leading 
edge of the echo pattern could have- been obliterated at that 
time by transmission from another motorcycle , or whatever . , 
That would, explain why its leading edge was off and its 
timing was bad. I included it in the results of the tests 
because objectively it had , in fact, exceeded the threshold 
of . 6 . 

Mr. Fithian . Now, move to the third, which would be your 
green shot, or green matchup . That is the one that is 5 . 9 
seconds later, or whatever the term is . 

Now, am I not correct in visualizing that all three of 
those matchups are exactly on the same timeframe ? 
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Dr. Barger. That is: correct. All three of those occur at 

* 

the same time, 145.15 seconds after the microphone button is 
stuck . 

Mr. Fithian. . So am I correct in assuming that if ue are 
to discard that shot altogether or that echo pattern 

!■ 

altogether, we have to discard all three of those despite 
the fact that you have three matchups on exactly the same 
time frame? 

Dr. Barger. X am not sure I understood that. 

Mr . Fithian. Vertically. 

Dr. Barger. These three? 

Mr. Fithian. Yes. Those matchups occur from some kind oi 
an impulse that goes at exactly that time; is that correct? 

Dr. Barger,. That is correct. 

Mr. Fithian. So if ue are to return to the three-shot 
theory, which; has been existing for 15 years, ue must reject 
all three of those as being false alarms of some sort; is 
that correct? 

Dr. Barger. Ko , that is not correct. Or if it is true, 3 
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don't know why. 

Mr. Fithian . If there are only three shot impulses on 
that tape you got from the Dallas police force , and we all 
agree one of them is down in that blue circle and that 
caused all those matchups as number 1, and we agree there 
are three matchups that are very close to the. red circle for 
number 2, that accounts for two shots. 

Dr. Barger. Yes. 

Mr. Fithian. Then if we are going to accept the final 

series as the head shot — that is the one you have in black 

. 

clear up to linear scale — -if we are to reject an intervening 
shot> whatever is the number/ we have to say that all of the 
match-ups on that time line are false alarms. 

Dr. Barger - . Yes/ that is correct. If that were to be 
rejected for any reason/ then all of those at that time 
would have been false alarms, that is correct. 

Mr. Fithian. You said you didn't prove we had four shots 
and I was trying to eliminate one. There are four time line 
groupings that indicate four shots, so we have to do 
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36 41 some "thing "to get away from one of those impulses which is 

3642 shown on the vertical. Am I on the right line? 

3643 Dr. Barger. If there were in fact three, it would be 

3644 necessary to identify both of those, or this one, or four of 

3645 these, or four of those as false alarms. That is a further 

3646 possibility. We have no evidence of more than four, but we 

3647 have found there may be four and if there are they occurred 

3648 with this time sequence. 

3649 Mr. Fithian. Congressman Edgar calls my attention to the 

3650 fact that in the third sequence, the one we just referred to 

3651 now, the green sequence, that one of those is from a shot 

3652 fired at target two. 

3653 Dr. Barger. Yes, that is correct. 

3654 Mr. Fithian. If we match up the Zapruder film, it seems 

3655 unlikely. 

3656 Dr. Barger. The target location is one target location 

3657 removed, hut that is not a very large difference. 

3658 Mr. Fithian. I think that is all the questions I have on 

3659 that particular chart. 
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Would you and your team reconstruct lor "the committee the 
sound of the gunshots as they would have been heard if in 
fact we are to accept this final chart with four impulses? 

Do we have a sound recreation of that? 

Dr. Barger. Mr. Robinson has prepared a tape splice-up of 
the four test shots that were representative of the four 
possible locations where there might have been shots and I 
believe he is prepared to play that. 

Mr . Fithian . If the Chair would permit, I would like to 
have it played. 

The Chairman. You may proce ed . 

Mr. Cornwell. Mr. Chairman, we might identify it for the 
record as a tape recording. Exhibit F-353 and we would like 
to have it admitted into evidence . 

The Chairman. it will be so identified and so ordered 
into the record. 

[The information follows • I 

********** INSERT ********** 
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Dr. Barger. I think it would be appropriate for me to 
tell you where those sounds are recorded. 

That was Microphone 5. Xf we can see the exhibit that has 
the map of Dealey Plaza- 

Mr. Fithian. I believe it is Exhibit F-337 . I have one 
last question on that anyway. 

Dr. Barger. What you just heard were the sounds picked up 
at this microphone of shots fired from here , the first two; 
one shot then fired -from here, followed half a second later 
by one shot from there. 

Mr. Fithian. Could you point to the place on the street 
where the motorcycle would have been located when the third 
of those impulses or shots were recorded? 

Dr. Barger. Yes. The estimate of the motorcycle position 
that we. achieved by this test placed it 120 feet behind the 
presidential limousine. Given that the presidential 
limousine was just short of 313 at the time of the fourth 
shot, the position of the motorcycle was then 120 feet 
behind it at this position. 
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In fact that green dot represented the estimated position 
of the motorcycle at the time of that third impulse we 
detected that might be the knoll shot, in fact. The black 
dot here represents the position of the motorcycle where it 
would have been at time the of the fourth impulse we 
identified as a possible shot. 

Mr. Fithian. Thank you. I have one last question having 
to do with the authenticity of the tape itself that you 
worked with. I am sure that many will want ' to know whether 
or not there is internal evidence or otherwise that can 
attest to the fact that the tape which you were working with — 
that is, the original tape you were working with — was indeed 
a tape of the shootings in Dealey Plasa on November 2, 1963. 

What information can you shed as to your best judgment as 
to which tape you were working with? 

Dr. Barger. In the first place, the tapes received from 
the colmmittee staff were represented as being that. 

However, at a different time we received a Dicta-belt, which 
is a plastic continuous belt that was marked ' ’Being 
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recorded from Channel 1 ,r in a white marking pencil. 

Channel 1 of "the Dallas police tape on November 22, 1973. 

We obtained a rebuilt Dicta-belt recorder, newly rebuilt, 
and. US' played that particular belt and made our own magnetic 
recording o£ the Dicta-belt. We then analysed this middle 
segment around 12 : 30 of that recording that we had made from 
the Dicta-belt that we received and also on the same 
computer and in the same way we had the first one and had it 
print out a record, a wave form record. We compared the two 
and found it to be the same in virtually every detail. 

Mr. Fithian . The appearance of the Dicta-belt, was there 
anything there that would indicate anything to you? 

Dr. Barger. It had the appearance of being quite old. 

The margins of the belt were cracked and it was necessary to 
tape them together to prevent further deterioration. 

Mr. Fithian. Are you satisfied from a scientific analysis 
and in fact the way you have described it carefully this 
morning, that this particular recording passed all of your 
six screening tests; that you were indeed working a 
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recording of Dealey Plaza/ November/ 11/ 1963? 

Dr. Barger. Yes. The likelihood that the shape of the 
patterns that we achieved correlations on have come from 
some other place/ it seems extremely remote to us. 

Mr. Fithian. I would ask staff counsel Cornwell whether 
or not we have additional information on the chain of 
custody. 

Mr. Cornwell. We do have additional information/ 
Congressman- -We had obtained the tape rcording and 
Dictabelt originally from Mr. Paul McCarran, who is now a 
retired member of the Dallas Police Department. We know the 
details of the story that we received at the time we got the 
tape from Mr. McCarren. He is here today. X can either 
summarize for you the information he has provided/ or he is 
available if the committee so desires/ and could testify as 
to those facts himself, at your convenience. 

Mr. Fithian. Mr. Chairman/ I would not want to interrupt 
the committee’s questioning of the witness now on the stand, 
but I would ask that immediately upon conclusion of this we 
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bring the witness forward who can attest and I think 
probably very briefly, but certainly as to the chain of 
custody. X think it is very important that we do this. 

The Chairman. The Chair will be glad to entertain that. 

Mr. Fithian. Mr. Barger, I certainly want to thank you 
for your answers and your insight and X would appreciate 
your final collective judgment as to whether there are three 
or four impulses on that tape that could represent gunshots? 

Dr. Barger. Me have endeavored, Mr. Fithian, to make as 
powerful a direction test as we could devise and to lower 
the acceptance threshold of those matches that passed the 
threshold so that all likely corrected detections would 
emerge. In so doing , we found the process has sufficient 
noice in it that some of the detections that passed our 
threshold are false alarms. 

We believe that the chances are very high that we have in 
fact located the motorcycle and, of course, that was done by 
matching sounds of gunfire. Therefore, to believe the 
conclusion that there were at least two shots is very high 
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3774 because it would take at least two to establish that pattern 

3775 on the chart. You can't draw a straight line through one 

3776 point. 

3777 The indication is that there are probably somewhere 

3778 between three, maybe six additional false alarms in there 

3779 that we cannot on our own information correctly identify as 

3780 false alarms. Therefore, we think each of the detections 

3781 that we have made is about equally likely to be a false 

3782 alarm. 

3783 It would be possible, as there is only one detection 

3784 remaining for the third shot — I don’t remember what color it 

3785 was, but it was the knoll shot. Only one detection. It is 

3786 about equally likely that is a false alarm. Therefore, it 

3787 is about equally likely that there were three shots. There 

3788 is an equal likelihood that there were four and if there 

3789 were, we have determined the time at which they occurred 

3790 and, we also believe, the location to which they have come. 

3791 Mr. Fithian. If there were four locations, it would have 


3792 been what? 
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Dr. Barger. There would have been those indicated in the 
chart that was up there a little while ago. 

In the first place', all of the detections that were not 
clearly false alarms were fired from the Book Depository. 

At the same time, 1.6 seconds later, likewise those that 
have not been identified as clearly false alarms are from 
the depository. 

In a third case, the one that is not disqualified by 
inappropriate time motion of the motorcycle is from the 
knoll and the last one, half a second later, those two non— 
discovered points are both from the Book Depository. 

Mr. Fithian . Thank you. Thank you, Mr. Chairman. 

The Chairman. The time of the gentleman has expired. 

The committee will now proceed on the five-minute rule. 

Doctor, I. am going to ask that you replay the tape that 
you played a few moments ago. Prior to playing the tape, I 
am going to ask you to tell us what we ought to listen for 
and ask you further to tell us precisely what we should 
conclude from what we have heard. 
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Dr. Barger. I won't presume. Chairman Stokes, to tell yoi. 
what you should conclude from anything. 

The Chairman. What do you conclude from what you hear as 
an acoustical- expert and as a scientist? 

Dr. Barger. You are asking me my opinion of the sound of 
those shots now before they are played a second time? 

The Chairman. Yes. 

Dr. Barger. X just heard them for the first time in that 
order. Of course, X. heard- them, singly several Sundays ago 
in Dallas. 

I really think my opinion about them is of no particular 
value. Professor Green, who will follow me, is an expert on 
how sound should affect people. 

I am more expert in how it affects microphones. As I say, 
when I first heard them it sounded like a shot that I saw 
several Sundays ago. Why don't we hear them again? 

The Chairman. May we have the tape played again, please? 

( Tape replayed . ) 

Dr. Barger. Let me add all of the hissing noise you hear 
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is necessary to make the impulsive sounds sufficiently 
audible because they are so brief that they have to be loud 
in order to be clearly heard. 

The Chairman. Mow/ you are in a better position to 
respond to my original question. 

Dr*. Barger. I understand the question is, what do I thinfc 
those sound like, is that correct? 

The Chairman.. When X listen to that tape can X come to a 
conclusion from what I appear to be hearing? 

Dr. Barger. I think not. The microphone is a device that:, 
accepts sounds from all directions with equal facility, 
whereas the human is not. The human can make a judgment 
about the directions from which the sounds arrive and this 
was not an exterior recording so we haven't been able to 
replicate the directionality of the sounds and various 
echoes- and therefore X just don't believe X can reach a 
meaningful conclusion about how those sounds should be 
interpreted. 

The Chairman. I am rather concerned about the nine-foot 
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3850 uncertainty which you ascribe to the location of the 

3851 motorcycle. I believe that is your testimony, is that 

3852 right? 

3853 Dr. Barger. That is correct. 

3854 The Chairman. In order to reduce or lessen the 

3855 uncertainty with reference to the placement of the 

3856 motorcycles, can you tell me to what degree you have studied 

3857 the Zapruder film or any other films or to what degree you 

3858 have studied, photographs in order to try and reduce the . 

3859 uncertainty? 

386 0 Dr. Barger. I think the only way photographs would be 

3861 helpful would be to show where the motorcycle in fact was. 

3862 I know of no such photographs at the time of the shooting. 

3863 The Chairman. What I have in mind. Doctor, is with 

3864 reference to the placement of the motorcycle because there 

3865 is where the uncertainty comes. That is precisely where the 

3866 motorcycle was in Dealey Plaza at the time each of the shots 

3867 were fired, is that correct,' and that is where the 

3868 uncertainty comes in? 
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Dr. Barger. That is where some of the uncertainty comes 

from . 

The Chairman. You make an allowance in terms of the 
uncertainty/ is that right? 

Dr. Barger. We made an allowance in the correlation 
procedure to accept some uncertainty in the microphone 
location. 

The Chairman. All I am attempting to ascertain from you 
is something to reduce or lessen that uncertainty as much as 
is scientifically possible . 

To what degree did you study any available photographs or 
films in order to try and make a more accurate placement of 
the motorcycle? 

Dr. Barger. Well , before we conducted the detection 
experiment/ we had absolutely no idea which motorcycle it 
was. We could look at motorcycles a lot and it wouldn’t 
tell us anything. 

After we did the detection experiment and then had half 
of the motorcycle revealed to us, we found , in fact, that it 
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appeared to be about 125 feet behind the limousine. If we 
look at the photographs available to us, we will see if 

fs 

there were any photographs taken at the time of the shooting 
of. that part of the motorcade about 120 feet back » and we 
found none. He have seen some photographs taken less than 
one minute before the shooting, and there are motorcycles 
back there, but there is so much time elapsed between those 
pictures and the time of the shooting, it wouldn't help us. 

The Chairman. My time has' expired. The Chair recognises 
the gentleman from Ohio, Mr. Devine. 

Mr. Devine. Thank you, Mr. Chairman, and thank you. 
Doctor. I think you are a very patient man to go through 
this in methodical detail. 

I have a couple questions as a non-science layman. I 
would like to know- what is your definition of a false alarm. 

Dr. Barger. A false alarm is the correct description in 
detection theory for an indication from your test that an 
event occurred when in fact it did not occur. Our test, 
which was a correlation detector, was set up to give an 
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indication that an event occurred whenever the correlation 
co-efficient exceeded 0.6. Every time that happens, there 
are two possible outcomes. One is, we have got the 
indication of the detection of the gunfire event when, in 
fact, there was a gunfire event at that time — let's call it 
detection. The other possible outcome is there was not, in 
fact, a gunfire event at that time. That is called a false 
alarm. In other words, it is an error, a mistake. 

Mr. Devine. Well, it either happened or it didn't happen, 
I suspect, when we are talking about either sound waves or 
whatever detection you are talking about. I was under the 
impression it might be a convenient way to eliminate the 
unexplainable . 

Dr. Barger. Unfortunately, there is no way to eliminate 

the unexplainable. False alarms don’t have to be hard to 

j 

find. Some of our identifications are easy, in that they 
would allow the motorcycle to fly all over the place. On 
the other hand, a false alarm can mimic the correct 
detection, and if it mimics it well, it is hard to identify 
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as a false alarm.* and, in fact, I present the results of our 
test in this way, with the hope that it will be the easiest 
job possible, in the face of uncertainty, for the committee 
to consider: their testimony as potentially requiring 1 
verification or refutation and would be helpful to know 
when, if they occurred. 

Mr. Devine. I believe you said in your summary by your 
tests you have located at least two shots that were, fired 
that were- not false, and that there was an equal likelihood 
that there was a third or fourth shot. I mean- it is likely 
that there was or wasn't a third and fourth shot. It seems 
to me as one who was in the past a fire-arms expert, having 
spent a lot of time on the range and recognizing rifle fire, 
my personal interpretation would be that the first, the 
second and fourth noises sounded to me quite a bit like a 
rifle shot, the third noise that immediately preceded 
sounding like possibly something else. I am not that sure, 
and I haven't had enough time to listen and study, but it 
brings me back to what you said earlier — I think it was 
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brought out in Mr. Fithian's questioning that Secretary 
Connally couldn't possibly have heard the shot that hit 
JFK's head before the sound of impact when the bullet hit 
the head. To the contrary, he may have heard the head 
explosion before he heard the shot that did it. I think of 
his immediate proximity to the President, the muzzle 
philosophy, and so forth. Isn't it possible that he could 
have heard that explosion prior to the shot that caused it? 

Dr. Barger. He would have had to hear it first. 

Mr. Devine. I don't know if you were here when he 
testified. He brought out what he thought was a head hit. 

Dr. Barger. Yes. 

The Chairman. The time of the gentleman has expired. The 
gentleman from North Carolina, Mr. Preyer . 

Mr. Preyer. Thank you, Mr. Chairman. 

Following up the comment of Mr. Devine about the sound of 
the shot hitting the President's head, that Mr. Fithian 
asked you about, one thing I would like to get the record 
clear on: i think you stated you had no opinion as to how a 
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bullet would sound hitting the President's head, but can you 
say one way or the other that it would not be nearly as loud 
a sound as the sound of a rifle shot firing? 

Dr. Barger. i: have here the sound of rifle shots. I 
haven’t heard anything approximating that other event, and, 
therefore, what I am giving you is not an opinion or 
I scientific evidence; it is an off-the-wall guess . 

I would imagine that the sound of an impact of that sort 
would not be as loud as a rifle shot.. 

Mr . Prayer. What i: am getting at is , in the last two 
patterns on the paper, the possible third and fourth shots 
could not possibly be (1) the rifle firing, and (2) the head 
exploding. 

Dr. Barger. Those events did not occur in that order; 
that is correct. 

Mr. Preyer . Is there anything on the tape that could 
possibly give you an indication of the headshot sound? 

Dr. Barger. You could not interpret those sounds in that 
way; that is correct. 
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Mr. Preyer, We might have some confusion on that. 

You mentioned at the end of your statement to Mr. Devine 
that the committee should view this as evidence* as I 
understood you to say* which potentially requires 
verification. Something to that effect. 

Earlier my notes indicated you said something like this, 

' ' Since there are false alarms, we must examine the other 
evidence- to see whether this corroborates it or not. f * 

My question is* did you regard the. evidence of your 
experiments here as what we would call in the law 
corroborated evidence only or would you consider it correct 
primary evidence? 

In other; words* you seem to be saying this is not like an 
X-ray* exactly, and in no way is it a physical reality and a 
fact, that this is subject to error, subject to false alarms 
and it should be used to corroborate other evidence which 
should not be used in itself to prove the truth of the 
statement it makes. 

Dr. Barger. I am not certain of the question, but I think 
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you are observing that X said that the potential of the 
evidence we are presenting is a potential corroborating 
force for evidence . 

Mr. Preyer . How far has acoustic science developed? Is 
it in a. state still partly art and part science? 

Dr. Barger. The results of the tests that I made I have 
presented as objectively as I can. 

X am required to point up the uncertainty in the results. 

± am not sure I am answering your question. Would you try 
to help me by reminding me? 

Mr. Preyer. I think you have been very conscientiously 
objective and understate rathr than overstate. 

Do you say there is; about a fifty-fifty chance there wa a 
third and fourth shot? 


Dr. Barger. It comes down to that because the third shot 
indicated in green is supported by only one detection and 
since I don't feel I can put more confidence in any single 
detection than X have indicated, the possibility of the 
third Occurrence actually being a shot is about even and 
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since, if that is presented, it is not a question of four or 
three. It comes down to what you said. 

The Chairman. The time of the gentleman has expired. The 
gentleman from Connecticut, Mr. Dodd. 

Mr. Dodd. X think you may have just answered my question. 
Doctor, in your answer to Judge Preyer's last question to 
you but, for the purpose of clarity, again you have 
obviously made a judgment here with regard to the 
possibilities of certain indications on a spectograph being 
what appear to be gunshots. 

Could you state for us what the probabilities are for the 
first, second, third and fourth sounds beingr gunshots? 

Dr. Barger. Yes, X: will attempt that. Altogether I said 
the pattern of the detections that we achieved were tested 
statistically and found to be such that they would have 
arisen by chance only fifty percent of the time . 

So I think therefore the probability that we have found at 
least two is very high. 

Mr. Dodd. What would you mean by very high? What are you 
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4040 talking about? 

4041 ; Dr. Barger. I think X just said I meant 95 percent. 

4042 The necessity that others be accepted- — - 

4043 Hr. Dodd. Would you try to speak to the microphone, 

4044 Doctor? 

4045 Dr. Barger. The requirement that a third one be accepted 

4046 would be dependent on either of two of the detections 

4047 standing up in the fourth area or three standing up in the 
4040 first area, for example . Those are reasonably likely in the 

4049 case of the fourth, less so because it is only two. I guess 

4050 an estimate on my part to state the possibilities, which you 

4051 have asked about- — and this is hard to do because I don’t want 

4052 to confuse the results of the tests as they stand. The 

4053 probability that there are two that we have detected is 95 

4054 percent. The probability there are three we have detected 

4055 is probably incorrect or is something between 60 or 70 

4056 percent; the probability that there are four is lower than 

4057 that and around 50 percent, 

4058 Hr. Dodd. Thank you. 
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Would you indicate for me what effect the location of the 
targets have on the wave forms produced by rifles? Looking 
at F-367 , there are target locations which seem to change 
and I was trying to follow you as you were trying to 
identify false alarms and what you think may not be false 
alarms and correlating those to target locations. Is there 
a significant difference and, if so, in the third area — I 
guess that is green over there— —could, you indicate to me what 
the target location differences would mean there? 

Dr. Barger. X am not sure I understand that question . 

Mr. Dodd . Let me first of all ask you, does it make a 
difference? 

Dr . Barger . What target gives the correlation? 

Mr. Dodd . Target location . 

Dr . Barger . Yes. 

Mr. Dodd . How about the wave form produced by rifle fire? 

Dr. Barger. Yes. The exact location of the target has a 
different effect on the echo pattern depending on the 
location of the rifle , the target and the microphone . 
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Xf the rifle is pointing approximately ninety degrees or 
so away from the direction between the rifle and the 

■ft 

microphone, then the location of the target has very little 
effect because the shock wave radiated by the bullet which 
is dependent on which way the gun is firing, never reaches 
the microphone anyway . 

However, if the target is in such a location that the shot 
passes near to the microphone on its way to the target, then 
a change in the. target location is important because in that 
case the sound of the shot is in fact a part of the pattern. 

Mr. Dodd, Looking at the 145.15 second block — that is 
the green block 

Dr. Barger, That is correct. That is green. 

Mr. Dodd . We have got two separate target locations 
there. Do you have that before you? Can you see that? 

The first one is the knoll; the second one is the School 
Book Depository, and the target location is 2. A third is 
Texas School Book Depository and that is in the first three. 
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Dr. BArger . That is correct. 

Mr. Dodd. Now, which of those did you exclude as a false 
alarm? 

Dr. Barger. The last, two were excluded as a false alarm . 
because they were detections made in microphones 7 and 8, 
which are about 60 feet away from the location of the other 
shot which was at microphone 4, and it would have been 
necessary for the motorcycle to have been speeding up in 
order to achieve that position in the time allowed and the 
sound of the motorcycle was in fact diminished all 
throughout that time. 

Mr. Dodd. I am sorry to ask you to repeat. If you accepi: 
the existence of a fourth shot occurring there in the black 
figures, that third shot you would have to accept as the 
rightful location being on the grassy knoll? 

Dr. Barger. Well, under the presumption that you couldn't 
fire from the same place within a half second, that would be 
true. I think that is what you mean. 

Mr. Dodd . Thank you very much. 
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4116 The Chairman, The time of the gentleman has expired. 

4117 The gentleman from Connecticut/ Mr. McKinney. 

4118 Mr. McKinney. As X listen to your re-enactment of the 

4119 tape» there is a distinct difference between the third shot 

4120 fired — not just a time difference/ but a sound difference — 

4121 between the third shot fired and the first/ second and 

4122 fourth. 

4123 Is my impression correct? 

4124 Dr. Barger. It does sound different to. ae, yes. 

4125 Mr. McKinney. It does sound differently to you? 

4126 Dr. Barger. Yes. 

4127 Mr. McKinney- Since that shot sounds differently and alsc 

4128 is much closer to any other shot in time — -at least from the 

4129 re-enactment- — -how can you be sure that particular shot is not 

4130 a false alarm? 

4131 In other words/ you have two shots, at least to my ear — ar d 

4132 I know my ear is not very accurate — -that sounded alike in the 

4133 beginning and then you have a third shot followed almost 

4134 immediately by another one in the re-enactment. 


The third 
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shot sounds quite differently. What is it about that 
particular shot that told you that it wasn't a false alarm? 

Dr. Barger . Nothing told me it is not a false alarm. The 
features of that shot that caused it to have been detected, 
in the first place was simply the pattern generated by it at 
that microphone matched sufficiently well with the noise on 
the tape at that time that it as accepted as a possible 
detection. X don't know whether it is a false alarm or not. 
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RPTR MILLS 
[3:50p.m.] 

Mr. McKinney. So then could I assume that the likelihood 
that if any of the four shots that we heard were false 
alarms, that you could presume more strongly it is that 
third one? 

Dr. Barger. I think you are looking for an indication of 
the power of the test to find a shot given that one may be 
guite different than another and would the different one be 
easier to find. 

Is that the question, or am X completely off? 

Mr. McKinney. I guess what I am really saying is that we 
seem to have, three occurrences that are pretty similar— ona, 
two and four. 

Dr . Barger. Yes . 

Mr. McKinney. And we have three that looks differently, 
sounds differently. I was just questioning as to whether or 
not that was the one that you could presume was most likely 
to have perhaps been something else, or perhaps been another 
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4163 occurrence, or backfire, or something. 

4164 Dr. Barger. I don’t have the information to answer that. 

4165 X don't know about other occurrences . 

4166 Mr. McKinney. Neither do I. 

4167 Dr. Barger. Like I know about test shots fired in Dallas. 

4168 All I can say is that particualr sound on the tape sounded 

4169 i sufficiently like one of the test shots in Dallas to have 

4170 scored above the threshold. 

4171 Mr. McKinney. But then if we were to accept that third 

4172 shot as we heard it in the reproduction as a shot, it would 

4173 have had to have come from the grassy knoll? 

4174 Dr. Barger. That is correct. If it occurred, that is 

4175 where it came from. 

4176 Mr. McKinney. Not to get back into the game of 

4177; probabilities , which we already played down the line, would 

4178 you consider — is your probability on the third shot the 

4179 lowest of the group? 

4180 Dr:. Barger. Yes. j 
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Mr. McKinney. Thank you very much. 
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The Chairman. The time of the gentleman has expired. 

The gentleman from Tennessee , Mr. Ford. 

Mr. Ford. Thank you,, Mr. Chairman. 

Mr. Chairman, let me ask a question to you and to the 
staff at this? point. 

Dr. Barger mentioned earlier, when you questioned him 
about the tape that ue heard a minute ago . Knowing that 
they conducted an analysis of the police tape , and the tape 
that was done in Dallas with the experiment , just which tape 
did we hear a few minutes ago? 

Dr. Barger. Was that my question? 

Mr . Ford . I was asking- — maybe the staff . Yes , I will 
raise the question to you. 

Dr. Barger. What you were hearing were the sounds of fouz 
of the test shots recorded in Dallas three weeks ago, or 
whenever . 

Mr . F ord . The tape that we heard a few minutes ago - 

Dr. Barger. Yes . — was prepared by splicing together 'foi 

of the shots that were recorded during the reconstruction . 
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Mr. Ford. So we are not talking about the tape from the 
police tape. 

Dr. Barger. Well, we were not listening to it, that is 
correct. 

Mr. Ford 1 . X was under the impression that we were 
listening to the tape from the police tape of 1963, but we 
were not. 

Dr. Barger. No, sir. If it had been that distinct, we 
would have followed:- an entirely different detection scheme 
that would have been much easier to explain. 

Mr. Ford. Let me ask you another question. 

From what you said earlier, are you able to point out what 
directions the: shots' came from? X mean, I recall earlier 
you talked about three shots and one shot, and you talked 
about different directions . 

Are you able to pinpoint that down and, at the same time, 
not able to be- specific about the three or four shots that 
were fired? 

Dr. Barger. Well, we can only imply the direction of the 
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shot by the location of the target and the gun for the test 
shot that matched. In other words, each time we get a match 
between the noises, the impulsive noises on the Dallas 
police take made during the assassination, and each time one 
of those noises - correlates or. matches with one of the echo 
patterns, we can only infer what the direction of the shot 
was by knowing what it was during that test shot. Otherwise — ; 
that is the procedure. 

Mr . Ford . All right. I was reading here that the team of 
scientists headed by you concluded that a reliable and 
credible conclusion could be determined if they could test 
and analyse in three crucial areas. 

Then it comes over to say, you know, when you testified 
before this committee, that there you could testify whether 
or not there were three shots fired, or whether there were 
four shots fired, on November 22, 1963. 

So, we are not able to pinpoint that down at this point, 
is that correct? 

Dr. Barger. The results of the tests are inconclusive to 
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4239 the degree that I described them, I believe, when I was 

4240 answering Mr. Dodd’s question, or Congressman Preyer — I am 

4241 not sure whose question it was. 

4242 There is uncertainty in the results, as I described it. 

4243 Mr. Ford. . X don’t have any further questions, Mr. 

4244 Chairman. 

4245 The Chairman. The time of the gentleman has expired. 

4246 The gentleman from Pennsylvania, Mr. Edgar. 

4247; Mr. Edgar:. Thank you, Mr. Chairman.. v 

4248 Mr. Chairman, X have to admit that I am a little bit 

4249 confused, and I would like to try to clarify some of what I 

4250 have heard throughout today. Your testimony has been 

4251 detailed. Let me just ask you this question. 

4252 Before you. went to Dallas, before you went to Dallas to d 

4253 the experimental test, you were more sure, X believe, of 

4254 four impulses which you found on. the original tape. That 
4255' was one of the reasons why you came back to the committee to 
4256 suggest that the test firings be held. 

It seems to me that after the Dallas trip you seemed less 
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certain of the four-shot indications that you received 
though the computerised acoustics . Why is that? 

Dr. Barger. Because, the tests that I had performed at the 
time that I spoke to the committee previously were the 
screenig- tests that X described today. These are very weak 
tests. It is not particularly difficult to pass them. 

You. recall they had to occur at the right time of day, 
they had to have the total time span of five seconds or 
more, they had to have the right kind of distorted wave 
forms. There were six in total. 

These were not very stringent tests. There were, in fact, 
four patterns , or four segments of the tape that had 
impulses on them that passed these weak, nonstringent tests. 

The opinion that I intended to convey at that time was I 
could not rule out that the impulsive events in these 
segments of the tape were in fact gunfire because they had 
passed those six screening tests. 

On the other hand, X said there was no way I could be sure 
that they were because the data were so noisy and that there 
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was no way I could be sure, unless I could find out what 
echo patterns were in fact generated by gunfire in Dallas . 

X produced that as a test that was the best one that we 
could conceive to determine whether those impulse patterns 
were in fact shots, or not. 

Mr. Edgar. As X remember it, you had a long roll, of paper 
that you rolled out across a table for us. 

Dr. Barger. Yes. 

Mr. Edgar. And you were able to indicate four patterns of 
blips on your computerised paper that indicated something 
occurred in those four: timeframes . 

Dr. Barger, Yes. 

Mr. Edgar. Do the four timeframes that are on the weak 
evidence — that is, the pre-Dallas evidence--corresponded to 
the* timing, the minutes and seconds timing, that is listed 
alongside the four possible shots that you indicate in 
today’s testimony? 

Dr. Barger. No. The four impulse patterns that I had 
originally described, of the four, the first three proved to 
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give us detections in this matching test that we performed. 

The fourth did not. However, we got two in the third that I 
showed you that time. 

In other: words, my indication of the general areas that 
might contain matches with gunfire sounds were approximately 
correct, but not in detail. 

Mr. Edgar. Approximately correct, but not in detail. Was 
there one of those weak impulse areas that after going to 
Dallas you can discount as being a gunshot? 

Dr, Barger, Well, yes, I think I understand that 
question. I showed four segments of the tape that had 
patterns that I thought might be gunfire, because they 
passed these six screening tests, and the last of those four 
did not subsequently prove to contain any. 

Mr, Edgar. So that it was the third tentative weak gunshot 
that has now been divided into two possible gunshots? 

Dr. Barger. That is correct. 

Mr. Edgar. And you say it is a 50-50 chance that the 
fourth gunshot described up here is just a 50-50 chance, is 
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that correct? 

Or. Barger. That is correct. I have insufficient 

ft 

evidence to state anything stronger or weaker than that. 

Mr. Edgar. Is there any test that we could, make that 
could reduce the uncertainty? 

Dr. Barger. Congressman, the answer to that literally is 
yes. Now that the position of the motorcycle has been fixed 
with some confidence one would not bother with microphones 
all over other parts of Dealey Plaza, for example. 

However, I believe that the advantages to be gained from 
rectifying that problem are very marginal, and I doubt if 
they could reasonably be expected to improve the level of 
uncertainty in the test. 

Mr. Edgar. When I go home to explain what I have heard 
today to my 1 1 -year-old son, who is in the seventh grade, 
what do I tell him? 

Dr. Barger. How much time do you have? daughter) 

Mr. Edgar. I have all of the evening dinner to explain tc 
him what I heard. 


I am just trying to get it into a 
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4334 language that I can communicate with him. 

4335 Dr. Barger. That is a good question. I think the answer 

4336 would go something like this. 

4337 There was , by a considerable measure of chance, 

4338 amotorcycle in the motorcade with its radio in an operating 

4339 condition, but with the motorcycle policeman not speaking 

4340 about it. 

4341 The motorcycle was just open. Over that radio were heard 

4342 a series of sounds, including the motorcycle, including 

4343 other radios, and including the possibility of the sounds of 

4344 the assassination of the President. 

4345 What you were observing today was the description of a 

4346 test that was made on that tape to see if it was 

4347 .statistically likely to have contained the sounds of 

4348 gunfire. 

4349 You found out that it was possible from this test to 

4350 locate the position of the motorcycle with a good deal of 

4351 confidence 15 years later. It turned out that the 

4352 motorcycle was about ten feet short of the corner, at the 
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approxmate time of the first gunfire, when the motorcycle 
noise in fact was observed then to abate, and the man slowed 
down. 

You found also that motorcycle was in a position, found tc 
be in a position, when the first shot was heard, that 
corresponded to the limousine being in the position where it 
was at approximately the time of the first shot. 

For these reasons and others that X have described, there 
is good confidence that the motorcycle has been found. 
Therefore, good confidence that some of the shots have been 
correctly detected. 

There is less confidence in questions of increasing 
detail, and X hope he enjoys the story. 

The Chairman. The time of the gentleman has expired. 

Mr. Edgar. Thank you. 

The Chairman. The gentleman from Michigan, Mr. Sawyer. 

Mr. Sawyer. I have been following the testimony 
reasonably closely, but I am somewhat perplexed. 

You actually caused these shots to be fired in the same 
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environment as the other shots were fired, with the same 
echoes and refractions and reflections and whatnot. So, you 
have a known- — namely , your own— recording of what you knew 
were shots. 

How, were you able then, by comparing that to your 
oscillographic' pictures of what was on that tape, to say 
what was on that tape were or were not shots? 

Dr. Barger.. Was. able to - 

Mr. Sawyer, — determine whether what was on that 
motorcycle tape originally were or were not shots, these 
disturbances? 

Dr. Barger. We were able to determine that with 
considerable uncertainty that: I have described. 

Mr. Sawyer. You were not, then, able to determine at 
least to the point of forming a scientific opinion that 
those were shots? 

Dr. Barger* It is my judgment, our judgment, the judgment 
of the team that did this study, that we have detected with 
about 95 percent likelihood, at least two of them, and on 
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down the scale that I. described for Congressman Ford or 
Preyer — I still can’t remember which. 

Mr. Sawyer.. You have described now a number of times 
these probabilities . But' let me ask you this . 

I am not an expert, and no one else on this panel to my 
knowledge is, certainly in this type of thing. You have had 
a chance now to conduct the test, to examine the tape, to 
examine the results. 

Do you have an opinion yourself, aside from any other 
evidence, based just on this tape, do you have an opinion as 
to whether there were three or four shots fired? 

Dr. Barger'. X have gone to some pains to present my 
opinion. I believe that X have presented the results of 
this test as clearly as X know how. 

Mr. Sawyer. X understand all that, but now you have 
explained the pros and cons of the test. But laying aside 
any other evidence, you have now conducted the tests, and 
you have looked at the oscillograph of this motorcycle tape. 

How, do you as a professional in this area have an opinion 
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as to whether or not there were three or four shots fired? 

441 1 

Dr. Barger. Congressman, X can't add any information by 

4412 

saying X think there are. three or four. I believe the 

4413 

results of the test do not allow me to state with greater 

441 4 

certainty than I' have the answer to that question. 

4415 

Mr. Sawyer. Well, then all I can say is I would hate to 

4416 

civilly sue anybody, let alone prosecute anybody, on this 

4417 

kind of evidence. 

4418 

Thank you, Mr. Chairman. 

4419 

The Chairman. The time of the gentleman has expired. 

4420 

* 

Doctor, let me go back for a moment and try and clarify 

4421 

something. 

4422 

It appears to me that in answering both Mr. Dodd and Mr. 

4423 

Sawyer, when you make reference to the probabilities > that 

442 4 

you group the four shots in terms of the probabilities. 

4425 

When you say that two of the shots , the probabilities are 95 

4426 

percent; one, the probability is 60 to 70 percent; and that 

442 7 

the fourth is approximately 50 percent. 


Mould you please' individualize for us, and tell us which 
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are the two where the probabilities are 95 percent, which is 
the one which is approximately 60 to 70 percent, and which 
is the. one that is 50 percent. 

Dr. Barger. Congressman Sawyer isn’t going to like this 

\ 

answer, but the probabilities that X gave you are based on 
not distinguishing which three, which two. In other words, 
the high confidence that we have is based on the high degree 
of order in the detections, and that can be established by 
two, any two. 

Mr . Sawyer. Let me say I anticipated the answer, Mr. 
Chairman. 

Dr. Barger. If I might indicate possible mitigating 
circumstances for Congressman Sawyer, I do believe that even 
with this level of uncertainty, it is guite important to 
know when they occurred, if they did. 

I can see that Congressman Sawyer is not convinced of 

that. 

The Chairman. Let me ask you this. -I would assume, then, 
from your former answer, that you are unable to identify 
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what shot or impulses represented as the grass y knoll shot 
or impulse ? 

Dr. Barger. I think not. I don't believe that is a 
correct interpretation of the results. If the shot at that 
time , seven and a half seconds* indicated in green* stnads 
up* then it was from the grassy knoll — it would not have been 
from the Depository. 

The. Chairman. How* I. understand from your previous 
testimony that the shot which you simulated in Dealey Plaza 
from the grassy knoll was with a .32 revolver, or .38? 

Dr. Barger. Well, the one with a pistol, yes. There was 
also a rifle fired from there. 

The Chairman. Simultaneously * or separately? 

Dr. Barger. No, separately. The tests include separate 
and distinct shots from rifles and from pistols, from the 
knoll . 

The Chairman. Well, with reference to the istol, what 
caliber was that? 

Dr. Barger. .38. 
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The Chairman. .38. And that is a subsonic or supersonic 
type of sound that eminat.es? 

Dr. Barger. The particular charge in the bullet used made 
it a subsonic projectile. 

The Chairman. The composition of the bullet gave you a 
supersonic result. 

Dr. Barger. I am sorry. Yes, we were firing a subsonic 
projectile from that pistol. 

The Chairman. All right. 

Now, is there a different type of acoustical 
representation that you will get depending upon whether it 
is subsonic or supersonic? 

Dr. Barger. Yes, there is. That is why we also fired a 
rifle from the knoll because it has a supersonic projectile. 

The Chairman. I see. So that in terms of the simulation, 
and in the absence of any real knowledge as to whethr a 
subsonic or supersonic type of firing came from the grassy 
knoll, you are unable, with any real degree of certainty, of 
being able to say that is in effect a real simulation. 
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aren’t you? 

Dr. Barger. If that one should stand up, that shot from 
the knoll matched with a. rifle shot, and not a pistol shot. 

The match achieved with the pistol shot was very poor. 

Therefore, it is possible with confidence to distinguish 
on that point, and it would, appear that there was not a 
subsonic projectile fired from the knoll. 

The Chairman. I just have one further question. 

With reference. to attempting to simulate the scene as you 
did, to what degree did the lack of a crowd such as there 
existed on that particular day in 1963 affect your 
simulation? 

Dr. Barger. Well, it affected it very little because the 
sounds that are scattered from a person are of the sorts 
that I described earlier today, as scattered sounds. This 
is the weakest form of. redirecting the direction of sound 
from a source and into a receiver. 

Our thresholding procedure, which eliminated all of the 
weak sounds, both in the test pattern and in the police 
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tape , was designed to eliminate the contribution oi weakest 
companies such as those due to the presence of people. 

fi 

The Chairman. I see. 

My time has- expired;. Other members seeking recognition? 

The Chair recognizes counsel* Gary Cornwell. 

Mr. Cornwell. We have to leave you in a few moments* I am 
sure. Dr. Barger. We want to take away from your 
presentation whatever we can of a constructive nature. 

You made a statement informally to me last evening which I 
think you mentioned previously in your testimony, but 
nevertheless , it might merit further explanation for just a 
minute. 

That-, as X recall, was to the effect that a scientist such 
as yourself can basically give us the data, and can to a 
limited degree provide us some insights about the 
probabilities of any one aspect of. the data occurring by 
random chance, but that once you present us with the data, 
it is the committee's problem then to decide how to 
interpret it in the end. 
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4524 Is that correct? 

4525 Dr. Barger. That is correct. 

4526 Mr. Cornwell. From your, point of view, then, all you can 

4527 do to help us unscramble the chart is to tell us what a 

4528 mechanical, numerical calculation of some type, how it comes 

4529 out, with respect to the random chances of various events 

4530 occurring. 

4531 I take it there is no probability which will tell us how 

4532 many shots occurred, or which were the real ones and the 

4533 i wrong ones in the end. Is that correct? 

4534 Dr. Barger. Hone that I know of beyond what I have 

4535 mentioned. 

4536 Mr . Cornwell. All right. So what we must do, then, is 

4537 take the data and see what external corroboration or 

4538 impeachment can be applied to it. 

4539 Dr. Barger. That is my view, yes. 

4540 Mr. Cornwell. Just so that we understand what help you 

4541 can provide us in that task, I would like very quickly to 

4542 run through the chart and use it with some hypothetical out 



NAME • 


4543 
45 44 

4545 

4546 

4547 

4548 

4549 

4550 

4551 

4552 

4553 

4554 

4555 

4556 

4557 

4558 

4559 

4560 

4561 


HAA2540 0 0 PAGE 249 

of it. Let’s talk about the top line of each of the four 
time segments . 

Xn the first time segment, the top line is a microphone 
array, 25, a shot from a TSBD , down towards target one. 

The second shot, the motorcycle’s apparent location is 
moved from mike 25 to 26, slightly up the street, another 
shot from the TSBD, down to the street and the target, 
somewhere in the motorcade . 

The next one, picked up with the microphone again slightl 
further down the street, a shot from the knoll, out to the 
motorcade. 

Finally, another shot from the TSBD, motorcycle again 
slightly further, down the street, pointed at the motorcade. 

With- respect to each of those four possible shots, apart 
from any probabilities, independently, we might say, they 
each occurred at the right time of the day, they each were 
unique in the data overall that you analysed, they each 
occurred within a time span which did encompass at least 
five seconds, the shape of each of the impulses was what you 
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would expect, the amplitude was roughly what you would 
expect , and the number of impulses or echo patterns in each 
were what you. would expect from the geography of Dealey 
Plaza , is that correct? 

Dr. Barger. That is correct. 

Mr. Cornwell. With respect to each one, the strict 

! 

probability that that one would have occurred on that tape 
through some random sound source would be identical, 
individually viewed; that is .8, .8, .8 and .8. Correct? 

Dr- Barger. Well, the correlation coefficients were all 
.8, that is a fact. 

Mr. Cornwell. The tape on which each of them appeared is 
to the best of your knowledge, a genuine tape made in Dealey 
Plaza on November 22, or from transmissions on that date? 

Dr. Barger. That is correct. 

Mr. Cornwell. Each of those four items appear very close, 
near to the line which you would expect the motorcycle to be 
traveling; in other words, the rate that it would travel 
down the street in the procession at approximately 11 miles 
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4581 per hour. 

4582 Dr. Barger. That is correct. 

4583 Mr. Cornwell. And independently we do know that there wr 

4584 shots fired, in Dealey Plaza on the day at about the time 

4585 that these impulses occurred on your tape. 

4586 Dr. Barger. Correct. 

4587 Mr. Cornwell. Then it would be the committee's job to 

4588 apply independent evidence for each of those as an equal 

4589 chance of being a genuine shot, to determine if it is 

4590 genuine or if it is not. 

4591 Dr. Barger. That is correct. 

4592 Mr. Cornwell. X have no further questions . 

4593 Thank you. 

4594 The Chairman. Thank you, counsel. 

4595 The gentleman from Indiana, Mr. Fithian. 

4596 Mr. Fithian. One question, Mr. Chairman. 

4597 Can we say that the shots, as far as time sequence is 

4598 concerned, that were fired in Dealey Plaza at any time 

4599 during that stuck microphone, any time during that time 
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frame/ had to have occurred at the following relative 
sequence : 

The first shot as zero, the second 1.6 seconds later > the 
third 5.9 seconds later/ or at about 7.5 seconds after the 
zero time, frame/ and the fourth .5 seconds later/ or at just 
shy of 8 seconds in the time frame? 

Dr. Barger. That is correct. 

Mr. Fithian. There is no. other acoustical disturbance of 
the tape that could possibly be a gunshot? 

Dr. Barger. We believe that the threshold that we set was 
low enough to accept all actual occurrences/ and there were 
none others than those you just described, that is correct. 

Mr. Fithian. If, therefore, there were any shot that did 
not match this time sequence — -well, to put it the other way 
around, there could not have been definitively, could not 
have been a shot in this time frame that did not match one 
of those four interruptions? 

Dr. Barger. That is correct. 

Mr. Fithian. Thank you. 
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The Chairman. Dr. Barger, at the conclusion of any 
witness ’ testimony before this committee he is entitled to a 
period of five minutes under our rules in which to explain 
or amplify/ any way expand upon his testimony. 

I‘ would like on behalf of our committee to extend five 
minutes to you at this time. 

Dr. Barger. Chairman Stokes, I thank you for that. I 
suspect that everyone has heard quite enough of me today, 
and X will respectfully decline to speak at any greater 
length. 

The Chairman. You have had quite a lengthy day here with 
us. It has indeed been a real experience for us, in not 
only working with you today, but previous occasions we have 
had to be with you, and to discuss the matter which we 
assigned to you for your investigation and analysis. 

It has indeed been a pleasure to work with you and to have 
had the benefit of your testimony here today. On behalf of 
the committee , we thank you for having appeared here with 
You are excused, sir. 
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Dr. Barger . Thank you, sir. 

The Chairman. At the request of Mr. Fithian, the 
committee at this time calis Mr. Paul McCaghren. 

Hr. Blakey. Mr. Chairman, before Mr. McCaghren is 
interrogated by. the committee, it occurred to me that it 
might be appropriate to clarify the record on one point. 

Much of the emphasis of the committee's testimony has 
focused on the validity of the third shot in an effort to 
establish whether, there were three or four shots. There is 
a time differential between the first and second shot that X 
believe was identified by Mr. Fithian as 1.6 seconds. 

The issue that X would like to bring to the committe's 
attention is that the existence of the expert FBI testimony 
indicates minimum time in which a Mannlicher Carcano could 
be operated and correctly aimed was stated twice in the 
Warren Commission’s hearings, once by Mr. Fraser, as a 
minimum of a possibility of 2.3 seconds — he said that was as 
fast as the rifle could be operated. 

Mr. Shaney field, at a subsequent point in the record, 
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indicated that his study indicated that the minimum the 
rifle could be fired was 2.25 seconds* for two successive 
well-aimed shots. 

The committee staff has systematically made an effort to 
re-examine each of the underlying premises in the 
investigation that has preceded us, as that seemed to be the 
proper thing to do. 

When the staff learned that the time differential between 
the first and second shot: was 1.6, and thus . well .below what 
the FBI. testimony had indicated was possible for one person 
to do operating one rifle, it obviously raised the specter 
of two riflemen. 

Consequently , preliminary tests have been undertaken by 
the staff to evaluate the validity of that FBI judgment. I. 
would report to the committee at this time the preliminary 
results of those tests. 

I would emphasise, too, that those tests are an ongoing 
proposition, and the final results will be given to the 
committee at a later point in time. 


4675 



PAGE 256 


NAME : HAA2540 00 

4676 Ihe staffs on a preliminary basis, conducted a series of 

4677 tests at the Lorton firing range under the supervision of 

4678 Cecil Kirk, of the Metropolitan Police Department. 

4679 We learned that it was possible for a relatively untrainec 

4680 individual to operate a Mannlicher Carcano in considerably 

4681 less than the FBI time. 

4682 One test resulted in one hit out of three at 150 feet in 

4683 average times of 1.65 and 1.75. That is considerably under 

4684 the estimate by the fBI. 

4685 A second test performed by another individual, who inform: 

4686 the staff he has not used a rifle in 25 years, was able to 

4687 hit three out of three in a human silhouette at 150 feet in 

4688 2.125 and 2.0. Again, considerably under the FBI data. 

4689 I. would bring that information to the attention of the 

4690 committee in order that an improper inference not be drawn 

4691 from that aspect of Dr. Barger's testimony that deals with 

4692 the time sequence between the first and second shot. 

4693 As you. indicated in the beginning of this hearing, all of 
46 94 I the evidence is not yet in. 
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Another area where the committee will obviously have to 
take evidence is on the minimum time required for the 
operation of a Mannlicher Carcano . 

If i. may summarize » it would seem that the FBI assumption , 
the one employed, by the FBI as well as the Warren 
Commission, of a minimum of 2.25 or 2.3 is questionable, and 
will have to be verified by the committee before a final 
interpretation can be made of the time sequence of the first 
two shots . 

Mr. Dodd. Mr. Chairman, could I address a question to Mr. 
Blakey. 

That test that we are performing now, is that being done 
with a Mannlicher Carcano? 

Mr. Blakey. Yes. The committee is in the unique position 
of Congressional committees in that it now owns two 
Mannlicher Carcanos . 

Mr. Dodd. Of the same? 

Mr. Blakey. Of the same kind and style employed by Lee 
Harvey Oswald. I might add. Congressman- — and I underline 


4713 



NAME: 

4714 

4715 j 

4716 

4717 

4718 
47 1 9 

4720 

4721 
47221 
472 3 

472 4 
4725 
47 26 

4727 

4728 
47 29 
47 30 

473 1 
4732 


HAA254000 PAGE 258 

again the preliminary^ judgment of the staff is that the 
sharp differential in time may well he because the FBI 
experts were firing the rifle using the telescopic sight . 

One clear implication of the expert testimony that this 
committee has received from its firearm experts is that that 
gun can be accurately fired using the iron sights, and the 
tests that were performed this last weekend employed the 
iron sights and not the telescopic sights. 

Consequently > we were able, with very little effort, to 
sharply improve on the expert performance of the FBI. 

Mr. Dodd, Can you tell me whether or not the FBI used the 
old Oswald rifle? 

Mr. Blakey . The FBI did use Oswald’s rifle in some of its 
tests . 

Mr. Dodd. Is there particular reason why we cannot use 
the same rifle? 

Mr. Blakey. I am told by our expert panel that there is 
some concern about the employment of Oswald's rifle. It has 
been in the Archives for a considerable period of time, and 
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it has not bean given the kind of attention that a hunter 
might give to his favorite weapon. 

There may be some question as to whether that weapon may 
be dangerous to employ in simulated tests now. 

Mr. Sawyer. Would the gentleman yield. 

On the firing — and I didn't examine closely that Mannliche 
Carcano that was here — is that scope so mounted that there is 
an option of using' the iron sights? 

Mr. Blakey . Yes. 

Mr. Sawyer. So you can use either on it? 

Mr. Blakey. You can use either the iron sights or the 
telescopic sights. The testimony , if you will recall. 
Congressman, of our ballistics panel, was that the choice 
that they would have employed would have been to have used 
the iron sights. 

I might add that the Dallas Police Department 
sharpshooters who fired the two weapons in our 
reconstruction in Dallas in fact used open iron sights and 
were: extremely accurate at that time. 
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Again, Congressman, X emphasize these are preliminary 

tests and they Will have to be perfected at a later point in 

<\ 

time. It seemed to us, though, potentially not the best 
introduction, of evidence to simply allow the acoustics test 
to come in without some clarification being made of that 
time problem between one and. two. 

The Chairman. The committee calls Mr. Paul McCaghren. 
Sir, will you raise your right hand and be sworn. 

You solemnly swear the testimony you give before this 
committee is the truth, the whole truth, nothing but the 
truth, so help you God? 

Mr. McCaghren. I do. 

TESTIMONY OF PAUL McCAGHREN, PAUL McCAGHREN ASSOCIATES, 
DALLAS, TEXAS: 

The Chairman. Thanh you. You may be seated. 

Mr. Cornwell? 

Mr. Cornwell. Thank you, Mr. Chairman. 
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■Mz. McCaghren, what is your present occupation? 

Mr. McCaghren. I am a private investigator and private 
security consultant in Dallas, Texas. 

Mr. Cornwell. You have your own firm, is that correct? 

Mr. McCaghren. Yes, 1 do. 

Mr. Cornwell. What is the name of that firm? 

Mr. McCaghren. Paul McCaghren Associates. 

Mr. Cornwell. Previously you were a member of the Dallas 
Police Force? 

Mr. McCaghren. Yes, I was. 

Mr. Cornwell. During what period of time? 

Mr. McCaghren. From 1953 until 1974. 

Mr. Cornwell. And during that period of time, what was 
your rank? 

Mr. McCaghren. X worked up from patrolman to detective in 
■ 1958. I was a lieutenant from 1960 to 1965 or 1966. I was 
a captain from 1966 to 1968. I was the director of the 
intelligence division in 1969. I was an assistant chief 
from 1970 to 1972. In 1972 I began to work my way back 
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4790 down. I was a captain, and X retired in 1974. 

4791 Mr. Cornwell. Would you just give me a brief statement 

4792 about what- caused you to begin to work your way back down in 

4793 1972? 

479 4' Mr. McCaghren. A strong disagreement between myself and 

4795 i the then Chief of Police. Unfortunately, he was the Chief 

4796 of Police and he busted me. If it had been the reverse, I 

4797 would have busted him. 

4790 Mr. Cornwell. Directing your attention to .1963, what was 

4799 the specific nature of your assignment during that time 

4800 period? 

4801 Mr. McCaghren. In 1973? 

4802 Mr. Cornwell. 1963. 

4803 Mr. McCaghren., I was a lieutenant, burglary and theft at 

4804 that particular, time. 

4805 Mr. Cornwell. During 1963 or 1964, during the period of 

4806 time that the Warren Commission conducted an investigation 
f 4807 of the assassination of President Kennedy, did you as a 

W • ' V ■ 

4808 member of the Dallas Police Force also have any role in 
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that? 

Mr. McCaghren. Yes, I did. I was with a group of about 
four or five lieutenants — we were commissioned to conduct an 
investigation of the events occurring at that particular 
time. 

Mr. Cornwell. And particularly what were you 
investigating? 

Mr. McCaghren. My particular investigation concerned the 
events that occurred in the basement of City Hall, 
regardling lee Harvey Oswald and Jack Ruby. 

Mr. Cornwell-’ And it was sort of a small special group 
that was working on that investigation, is that correct? 

Mr. McCaghren. Yes, it was. 

Mr. Cornwell. In addition to the question of Jack Ruby’s 
entry into the basement, were there other issues that that 
group worked on? 

Mr. McCaghren. Several, yes. 

Mr. Cornwell. One of. them perhaps being the shooting of 
Officer Tippit ? 
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Mr. McCaghren. Yes, it was. 

Mr. Cornwell. In connection with that investigation, did 
the group have an occasion to gather evidence? 

Mr, McCaghren. Yes, we did . 

Mr. Cornwell. At the: termination of the investigation,, dc 
you know what was done with the evidence? 

Mr. McCaghren. All the material in our possession was 
turned over to Chief Curry, who was the Chief of Police at 
that time. 

Mr. Cornwell. Would you just basically tell us what types 
of evidence would have been contained in the package at that 
point? 

Mr. McCaghren. These reports were not in-depth 
investigations. We were trying to field the hundreds of 
calls that were coming into the Police Department at that 
time. It was a cursory type of investigation. It was 
called to an abrupt half after about a month and a half. 

All of our reports were submitted to Chief Curry at that 
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Mr. Cornwell. So the material/ then, would have perhaps 
included such things as tape recordings of the Dallas 
dispatcher tapes during 

Mr:. McCaghren. Yes. 

Mr. Cornwell. — November 22, 1963? I recall, for 

instance, there was an issue involved with the slaying of 
Officer Tippit of what was said that brought him into the 
area where he was killed, is that correct? 

Mr. McCaghren. I am not that familiar with that 
particular aspect, sir. 

Mr. Cornwell. All right. At any rate, the materials 
would include interview reports and various other things, is 
that correct? 

Mr. McCaghren. Yes, sir. 

Mr. Cornwell. Now, after the materials were gathered in 
the course of this investigation, and turned over to Chief 
Curry, when did you next come in contact with them? 

Mr. McCaghren. X did not see the material again until 
approximately 1969. It was in 1969. Chief Batchler was then 
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the Chief of Police. All of this material was found in a 
locked filing cabinet, in a metal filing cabinet, outside of 
his office . 

He called, me into his- office and asked me how it got 
there. X did not know.. X had. not seen the material for 
years and years . He was very curious. Both of us were 
curious about how it got around to that particular place. 

The filing cabinet had been abandoned and locked up. He 
'had caused the lock to be broken. The filing cabinet had 
been designated to be disposed of. When he found the 
material, we reviewed the material. He gave the material to 
me . 

His. exact words were, ’ ’Take charge of the material. Make 
sure that no unauthorised person comes in contact with the 
material. ’ ’ 

This is exactly what happened. X did take charge of the 
material. He was very concerned of the fact his predecessor 
had removed numerous articles from the Police Department 

Mr. Cornwell. And who is the predecessor? 
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Mr. McCaghren. — and published this in a book. 

Mr. Cornwell. The predecessor you are speaking of is 
Chief Curry? 

Mr. McCaghren. Chief Curry, yes. 

Mr.. Cornwell. So the materials were found in a locked 
file cabinet outside of the current Chief of Police’s 
office, which of course would have been the former Chief of 
Police, Chief Curry’s- office. 

Mr. McCaghren. Yes. . 

Mr. Cornwell. And you at that time were charged with the 
responsibility of safe-keeping them, is that correct? 

Mr. McCaghren. Yes, I was the director of the 
intelligence division at that time . 

Mr. Cornwell. What did you do with, the materials to 
discharge that assignment? 

Mr. McCaghren. At that particular time, I kept it in my 
office until approximately 1971, the latter part of 1971, 
early part of 1972. 

Mr. Cornwell. And during that period of time, you had 
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control, of the documents, is that correct? 

Mr. McCaghren. Yes, I did. 

Mr. Cornwell. Or the materials . In 1971, what happened? 

Mr. McCaghren.. An outside agency, a private agency under 
the guidance ox— Chief Dyson, Assistant Chief Fulgum and 
Assistant: Chief Moore brought in an outside agency and 
permitted these people to go into our intelligence files. 

They made pointed questions'. They presented pointed 
questions to me about the absence of any files regarding the 
assassination . Sov I just very quietly removed the files to 
my own private residence because X didn’t trust the people. 

X am talking about Fulgum, Dyson and Moore. 

Mr. Cornwell. So you took the materials to your residence 
and stored them there, is that correct? 

Mr. McCaghren. Yes, that is correct. 

Mr. Cornwell. And for long a period of time did you 
maintain them at your residence? 

Mr. McCaghren. Until 19 — well, until this year. By chanc 
I knew that one of your investigators had set up an 
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appointment with a colleague of mine, and I asked to sit in 
on the interview. 

When X was satisfied that - he was who he said he was, then 
I told him that X had some material thta he would be 
interested in, and sure enough, he was- interested in that 
material. 

Mr. Cornwell. You turned over a great body of material tc 
him. That was to Jack Moriarty, is that correct? 

Mr. McCaghren. Yes, that is correct. 

Mr. Cornwell. And included among the material was a tape 
recording and a dictabelt tape which we have been discussing 
here today? 

Mr. McCaghren. Yes. 

Mr. Cornwell. Now, throughout the period of time that the 
materials including the tape recording and the dictabelt 
were in your possession— in other words, continually from 
1969, at which time they were removed from the locked filing 
cabinet- — did you or anyone else tamper with the tape 
recording or the dictabelt? 
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Mr. McCaghzen. No, sir. I had control of this property at 
all times, from 1969 until this year. No one, no one 
tampered with that material. 

Mr. Cornwell. Thank, you. No further: questions . 

The Chairman. Any members of the committee have any 
questions? 

Thank you very much, sir. 

Mr. McCaghren. Thank you. 

The Chairman. . You are excused. 

Professor Blakey? 

Mr. Blakey. Thank you, Mr. Chairman. 

As the testimony today has indicated, the committee has 

' 

I examined, motion pictures for jiggle, and tape for sound 
impulses in an effort to determine the number, time and 
direction of. the shots: fired at President Kennedy. 

The committee has also considered the testimony of 
witnesses to the assassination itself. Specifically it 

sought to determine the extent to which ear-witness accounts 

/ 

as to the number and direction could be relied on. 
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4961 For this purpose, the committee compiled all of the 

4962 pertinent testimony taken soon after the assassination and 

<■- 

4963 had it subjected to psychoacous tical analysis, and all the 

4964 testimony of 178 witnesses extracted from FBI reports and 

4965 other Warren Commission documents stored at the National 

4966 Archives that were studied, and statistically charted. 

4967 In addition, the team that performed the psychoacoustical 

4968 analysis went to Dallas to witness the live firing in Dealey 

4969 Plaza described earlier here today. 

4970 The purpose was to listen to the shots and get an on-the- 

4971 scene feeling for their possible source and their magnitude. 

4972 The chief scientist in the ear-witness project is Dr. 

4973 David Green. Dr. Green is a Professor of Psychophysics and 

4974 Chairman of the Department of Psychology and Social 

4975 Relations at Harvard University. 

4976 He received a B.A. degree from the University of Chicago 

4977 in 1952, from the University of Michigan he received a B.A. 

4978 degree in 1954, an M . A . degree in 1955, and a Ph.D. degree 


4979 in 1958. 
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He has been a Professor of Psychology at the University of 
California and an Associate Professor of Psychology at the 
University of Pennsylvania, and an Assistant Professor of 
Psychology at the Massachusetts Institute of Technology. 

Dr. Green is the author of numerous scientific 
publications, and he serves on the editorial boards of 
several scientific journals. He is a fellow of the American 
Psychological Association and the Acoustical Society of 
America. - - ■ 

At this time, Mr. Chairman, it would be — - — 

Mr. Fithian. Would the gentleman suspend. 

Just for clarification, Mr. Chairman, were we not going tc 
ask any questions of Dr. Hartmann, or does that follow this? 

Mr. Blakey. My understanding is that Dr. Hartmann will be 
called back to the stand at the conclusion of Dr. Green's 
testimony. 

Mr. Fithian. Thank you. 

The Chairman. The committee calls Dr. Green. 

Doctor, will you raise your right hand and be sworn. 
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4999 You solemnly swear the testimony you give before this 

5000 committee is the truth, the whole truth, and nothing but the 

5001 truth, so help you God? 

5002 Dr. Green. Ido. 

5003 The. Chairman. Thank you. You may be seated. 

5004 The Chair recognises counsel for committee, Lee Matthews. 

5005 Mr. Matthews. Thank you, Mr. Chairman. 

5006 

5 0 07 TESTIMONY OF DAVID GREEN, PRO-FES SOU OF PSYCHOPHYSICS AND 

5008 CHAIRMAN OF THE DEPARTMENT OF PSYCHOLOGY AND SOCIAL 

5009 RELATIONS, HARVARD UNIVERSITY 
50 10 

5011 Mr- Matthews. Dr. Green, would you begin by tracing the 

5012 history and development of psychoacoustics in America? 

5013 Dr. Green. Well, the field of psychoacoustics I think, at 

5014 least modern psychoacoustics, dates from the development of 

5015 electronic equipment. 

5016 Certainly two key events in the development of the field 

5017 were developments at the Bell Telephone laboratories, under 
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Dr. Fletcher, as well as the laboratory of psychophysics at 
Harvard University, under Dr. Stevens. 

At those laboratories, various experiments were performed 
in connection with how people hear, and concerned with 
devices related to how they hear, such as microphones, and 
earphones, erplugs to protect their hearing, and the like. 

The psychoacoustics lab during the Second World War was 
specifically charged with the problem of communications in 
airplanes, and so they did -a- great deal of work on radio 
sets and so on, in the course of that development. 

Mr. Matthews. Would you give us some examples of how 
psychoacoustic analyses are conducted, and some of the 
conclusions that can be drawn from the experiments? 

Dr. Green. X think probably most relevant to this 
committee would be a brief discussion at least of how we 
might find out how people localise sound in space. 

For that purpose, a typical experiment would involve 
having two or more sources of sound and asking the subjects 
to differentiate or distinguish among the sources. 
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So, we 



NAME: 


HAA2540 0 0 


PAGE 275 


5037 
50 38 

5039 

5040 
50 41 
50 42 

5043 

5044 

5045 

5046 
50 47 
50 48 

5049 

5050 

5051 

5052 

5053 

5054 


might sound one or another source and ask the subject to 
tell us which source was actually sounded. 

Now, you will note that in these tests there is an element 
of subjectivity; that is, the observer or witness is 
obviously being asked a question about what he experiences. 

But I hope you also note that you can score these tests 
objectively; that is, you can actually find out whether he 
can tell two sources are located a few inches apart at a 
certain distance . ,, 

So, by varying the physical parameters of the situation — 
that is, the distance, for example, between the sources or 
their distance from the observer— with composition of the 
sources — that: is, the sounds they make or the loudness — you 
can begin to understand how the subject localises sound in 
space and study the variables that affect this sort of 
behavior in an objective fashion; that is, in a fashion that 
any other experimenter could presumably repeat. 

Mr. Matthews. Now, is that primarily a subjective test or 
are there objective aspects of it? 
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Dr. Green. Well, it is subjective in the sense that you 
use human observers and they make judgments. But your 
scoring of theix responses is fundamentally objective; that 
is, we can alL agree on whether the subjects get the correct 
or incorrect answer. So in that sense it is objective. 

Mr. Matthews. Dr. Green, I want to call your attention to 
Exchibit 364 that has previously been entered into the 
record in this case. 

First:, are you familiar with that exhibit? 

Dr. Green. Yes, I am. X remember this morning’s 
presentation. 

Mr . Matthews . Can you give the committee an explanation 
of how human beings recognize the sound of rifle fire? 

Dr, Green, May I approach the exhibit, please? 

Mr. Matthews. Certainly. 

RPTR RUDOLPH 
4 : 50 

Mr. Matthews. May X also refer to Exhibit 357 previously 
entered and what has been identified as JFK-363. 
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5075 Dr. Green. I will try not to be too repetitious, but I 

5076 ; would like to review several aspects of the situation that 

5077 are pertinent to how subjects localise weapon fire. 

50 78 As Dr. Barger pointed, out this morning, this is the 

5079 pressure wave, that is, this is pressure on this axis and 

5080 this is time. When a weapon is fired, if it is a supersonic 

5081 missile, there is a shock wave produced. That is this 

5082 little end blip. Then the nuzzle blast comes in later which 

5083 is the large explosive sound caused by gases coming out of 

5084 the muzzle. 

5085 But the shock wave is of interest especially when you 

5086 study the localization of sound because it causes confusion 

5087 as to the locus of sound. That is best demonstrated on this 

5088 exhibit where we have the rifle here at one instant in time. 

5089 It has been fired and there is a bullet along this 

5090 pro jectory , and as a result there is a shock wave or end 

5091 wave that follows the bullet. There is also a blast wave 

away from the muzzle, 
with roughly this sort of 


5092 traveling at the speed of sound 

5093 Now you should be familiar 
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situation because if you will think of a boat traveling in 
still water , the surface wave or the bow wave of the boat is 
in fact like the end wave. The difference here is that this 
is a. bullet going through air so this figure should be 
rotated completely around and there is a cone following the 
bullet that carries the end wave. Meanwhile, the blast is 
expanding in a circle about the muzzle, at least in free 
s pace . 

Now if you take an observer in this position on the path 
of the shock wave, the shock wave which is a cone in free 
space passes over the observer in this direction. 

Therefore, it is, as if the sound sweeps over him as if it 
were a plane wave striking, for example, if he is in this 
direction, both ears at the same time. 

Therefore, the observer will tend to point at the path of 
the bullet. This is illustrated in this figure where the 
marksman is here and the bullet fired in this direction and 

: ' I 

these other lines represent the end wave at different times 
and the spectators pointing perpendicular to the end wave 
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and at the path of the bullet. 

This is a fairly good representation of an experiment 
carried out by Dr. Garinther at the Aberdeen Proving Ground. 

He had 30 or 40 subjects seated in an open field. The 
marksman was concealed in a truck and hence the blast wave 
was silenced effectively. He shot through the truck and 
down a path. The observers sat in this room and they j 

actually pointed, exactly as you would expect from this 
diagram . - 

This diagram also points out that while 75 percent of the 
observers point in a perpendicular to the end wave into the 
path of the bullet, 25 percent of the observers point in the 
opposite direction. This is called front-back confusion 
because the sound waves hit both ears simultaneously and you 
can’t tell whether the source is immediately ahead or 
immediately in back of you. 

Mr. Matthews. With the Garinther test, and Exhibit 363 is 
what you were referring to? 

Dr. Green. X will have to look on the back to tell, but I 
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think it was. Yes, it is 363. 

Mr. Matthews. And the other exhibit that you referred to 
earlier is Exhibit 357? 

Dr. Green. That is right. 

Mr. Matthews. That contained the drawing of the shock 
wave and the blast wave? 

Dr. Green. That is correct. 

Mr. Matthews. Now what difference does it make in the 
position of the observer in determining that, either the 
origin of the shot or path of the bullet? 

Dr. Green. Well, if the observer hears the blast wave as 
if he were located at a position here, this plane wave has 
an origin back here at the rifle. So he actually points at 
the source of the disturbance. So if the observer does not 
hear the blast wave, if he localizes on the basis of the end 
wave, he points at the path of the bullet, not the origin, 
in a way dictated by this geometry. That is perpendicular 
to the cone of the end uave and toward the path of the 
bullet. 
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So, for example, if the marksman were up here in that 
corner firing into that corner and we could not hear the 
blast of the rifle, that is, this is a gaseous spherical rap 
spreading out, and we simply heard the end wave, we would 
localize the source of the sound up in the ceiling. 

Mr. Matthews. You mentioned in regard to 363 that 
Garinther conducted an experiment where the blast wave was 
concealed? 

Dr. Green. Yes, the marksman -.was .concealed in the truck 
The blast wave was suppressed and only the end wave was 
' evident . 

Mr. Matthews. Were any of the observers able to 
accurately pinpoint the point of origin for the gunman? 

Dr. Green. No, they all point along the path of the 
bullet, 75 percent of them. Now 25 percent will point to 
the opposite of that, in back of them, in the opposite 
direction. 

Let me make one other point clear while I am at that 
diagram. That is, the relative contribution of the blast 
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5170 and end wave depends on .where the observer is standing in 

5171 space. If he is way down here along the path of the bullet, 

5172 the blast wave is getting weaker and weaker but he is fairly 

5173 close to the bullet so there is little diminution of the 
5174- sound as it goes by. Because he is way down here in space 

5175 there is a difference in time between the end wave passing 

5176 and the blast passing, especially if you are located well 

5177 down the path of the bullet, to hear the end wave and a long 

5178 time later" it is followed by the blast wave.. „ . 

5179 Mr. Matthews. Is there any position that the observer is 

5180 standing relative to the origin of the shot, is there any 

5181 greater possibility of him being able to locate the shooter? 

5182 Dr. Green. Yes, if he is located here at the side, then 

5183 the shock and. the. end wave and the blast wave come at the 
5184- same time and he: would point at the origin of the source, 

5185 that is, the rifle in this case. 

5186 Mr. Matthews. Can you give us some indication of the 

5187 distance that the person would be from the origin of the 

5188 shot, whether they would hear the end wave first and then 
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subsequently the blast? 

Dr. Green. Well down the line of the bullet. If they are 
well down the line of the bullet, the end wave will sweep 
over them first: and the blast will come in later and in that 
case it would be very probable that they point at the end 
wave and ignore the blast as an echo. If they are off to 
the side, they will undoubtedly point at the source of the 
mu32le . 

Mr. Matthews. Can you give us an opinion based upon how 
many feet that the observer would have to be standing, the 
origin of the shot, the end wave and then subsequently 
recognise the blast? 

Dr. Green. I can't give you exact data on that subject 
because- I don’ t think it has been studied in that detail, 
but let me review the considerations that apply. 

The further he is from the bullet, the more the delay 
between the blast and the end wave. 

So, for example, if he were 300 feet, the blast lag would 
lag the end wave, and if he were very near the end of the 
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path of the bullet, the blast would lag the end wave by 150 
feet. In that case, it is very probable that he would hear 
the blast very distinctly as the second wave. 

Mr. Matthews. Mr. Chairman, at this time I move for the 
admission of F— 363:. 

The Chairman. Without objection it may be entered into 
the record. 

[The information follows-*] 
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Mr. Matthews. Dr. Green, are there distinct sounds 
between the sounds of the end wave that you have described 
as the shock wave and that of the muzzle blast? 

Dr. Green.. Definitely, and you can see some indicaton of 
how these might: sound by just looking at the exhibit on the 
far right. 

The shock wave is very brief and the muzzle blast is very 
long in duration. Therefore, there is a great difference in 
pitch. The end wave sounds much higher in pitch than the 
blast wave. We have a tape that attempts to portray those 
two waves-. It is a recording of firing in which we have 
excised from the tape examples of the shock wave and the 
muzzle blast. 

If I may, could I play those to the committee and let then' 
hear the difference between the two sounds? 

Mr. Matthews. Yes, Mr. Chairman, at this time I would 
move for the admission of JFK-351 and JFK-352. 

The'. Chairman. Without objection they may be entered into 
the record at this point. 
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The Chairman. Mr. Green, would you explain to the members 
of the committee exactly what they can expect to hear from 
each of those exhibits? 

Dr. Green. There are three blast waves, that is the 
larger wave in the far right exhibit first recorded. They 
are played three times . They are followed after a brief 
pause by three examples of an end wave played at the same 
peak over pressure . 

Now, the intensities that you will hear in this room are 
nowhere near the intensities that you would experience if 
you listened, to actual weapcins . So you should recall that 

■j 

they will, be much lotfer in intensity than anything 
resembling rifle or pistol fire, but nevertheless there are 
recordings of these two wave forms, and if we can have them 
at this time, you will hear three blast waves followed by 
three shock waves. 

Mr. Matthews. Dr. Green, X believe you were present when 
the tape recording was played of four shots that were fired 
in Dealey Plaza? 
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Dr. Green. I beg your pardon? 

Mr. Matthews. You were present in the room at the time oi 
Dr. Barger’s testimony when the recording was played of 
shots fired in the Dealey Plaza, experiment? 

Dr. Green. Yes, X was . 

Mr. Matthews- How were those shots different from the 
shots that you played today on Exhibit JFK-F-351 and JFK-F- 
352? 

Dr. Green- First of all, no one,, jumped in this room, and 
if rifle fire: occurred in this room, I am sura it would have 
been quite loud . I played these because I wanted to show 
the qualitative difference between these two types of waves. 

Mr. Matthews . Were you able to distinguish and separate 
the sounds you payed on those records without the use of 
special equipment? 

Dr. Green . X am unclear as to the question , I am sorry . 

Mr. Matthews . How were you able to obtain simply the 
blast itself? 

Dr . Green. They were excised from actual rifle shots . We 
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stood in a position where there would be a sufficient time 
difference between them and then cut them out of the tape 
and pasted them in the sequence that you heard them. So 
they are artif ically prepared so it would be clear that 
three waves could be compared. 

Mr. Matthews. Dr. Green, I want to call your attention tc 
JFK-F-361 and ask you wether or not you recognize this 
exhibit? 

Dr. Green. Xt is an aerial photography -photograph of 
Dealey Plaza. 

Mr. Matthews. On August 20 of this year you had occasion 
to be present at the time of the acoustic analysis testing 
in Dealey Plaza? 

Dr. Green. Yes, X and two observers went to Dallas and 
observed during the sequence of shots that Dr. Barger has 
already described. The two observers were Professor 
Frederick Wightman, an associate professor of audiology in 
the Department of Communicative Disorders at Northwestern 
University and has had considerable experience in the field 
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of sound localization and has contributed many papers and 
literature on that topic. 

The other observer was Professor Dennis McFadden of the 
Psychology Department o£. the University of Texas at Austin. 

He also has along history of research in the field of sound 
localization and has contributed many papers on that topic . 

Mr. Matthews. Now, the purpose of the three of you being 
there primarily was to determine what the witnesses heard 
who were spectators of the Presidential motorcade on October 
11, 1973; correct? 

Dr. Green. That is correct. We observed in several 
different locations within the Plaza and compared the 
apparent locus of the sound and blasts that we heard and 
attempted to correlate them with reports gleaned from the 
witnesses, from the spectators, after the assassination . 

Mr. Matthews. Dr. Green, I want to call your attention tc 
JFK Exhibit F-344 and F-337, both of which have previously 
been entered into evidence and ask you to approach the 
podium and indicate the relative position that you and the 
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observers stood in and the reasons why you selected that 
particular position. 

Dr. Green. You will recall there were three sequences of 
shots that were going to be fired and for the first sequence 
we were situated about in this position on the grassy knoll, 
about halfway down the slope corresponding about there in 
this position . 

We decided, for the first sequence that the observers would 
stay together, that is-, I had them located about three feet 
from one another and as they filled out their responses to 
each of the test shots, I would check their responses to see 
to what degree they were consistent. 

As a result of this first sequence it was apparent that 
they were very consistent and that we could gain more 
information by splitting the observers. So for later test 
shots we observed some of the test shots together right 
under the Texas Book Depository in the second sequence. For 
the third sequence of shots Professor Wightman and I were 
situated down here and Professor McFadden was situated in 
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the railroad overpass in about this position in this exhibit 
while these sequences were fired. 

Mr. Matthews. During the course of the first sequence 
what degree of accuracy was there between the two 
assistants? ~ 

Dr. Green. There were 12 shots shown in the sequence, bui 
because there were 5 test shots preceding, there were a 
total of 17 shots fired and the observers, Wightman and 
McFadden, as they rated them, they were in agreement on 34 
percent of their responses. Their locations were the same, 
their reports of reverberations were identical, and their 
reports of the loudness were identical. 

Mr. Matthews. How, at the time the shots were being 
fired, what position was the rifle in? 

Dr. Green. I knew this key but even I was somewhat at a 
loss to know where we were within the sequence because there 
were test shots preceding the sequence to get me out of step 
and occasionally some of the shots would be fired because 
the. recording equipment was malfunctioning or something and 
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I was not in communication with anybody concerning the 
number of the sequence during the shots so they were 
essentially unaware of what shot was going to be fired next. 

Mr. Matthews. Explain to the committee exactly what they 
heard in the process of those tests. 

Dr. Green. Well, they were seated here in the first 
sequence, and the first shot would be out here on target 
one. Immediately thereafter they would write down where 
they thought the Shot occurred, a comment about any other 
apparent echoes or confusion that might have occurred, rate 
the loudness of the sound, and any other comments that they 
thought pertinent. 

As I say, they agreed in that first sequence virtually 100 
percent of the time. There was one shot that McFadden 
heard, it was the second shot at target 3, and he localised 
that over at this old courthourse, if you draw the path of 
the bullet and put the end .wave and that pointed at the old 
courthouse. That was a single response that I differed from 
Dr. Wightman on and the only one he was inaccurate about. 
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Mr. Matthews. When each of your assistants stood in the 
assigned places, did it make any difference which direction 

ft 

they were facing at the time of the shots? 

Dr. Green. Not so much in this position, but when you are 
situated immediately under the Texas Book, which was the 
general location for the second sequence of shots, two 
things are rather confusing. 

First of all, the end wave comes right over your head so 
you tend to localize the source directly over your head or 
on occasion you localise the source in whatever direction 
you were lacing so you could, for example, move your head. 

I once looked down Elm Street in this direction fairly 
well convinced that' the sound came from this direction, and 
the other observers pointed their heads in different 
directions and said that influenced their judgment. 

Also, in this location the sound sweeps down the building 
.and the apparent source is rather large, probably because it 
scattered off the building. 

* 

At any time during the testing did your 
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) 

assistants confuse the sounds of the end wave and blast with 
any sounds of echoes, reverberations? 

Dr. Green. They certainly made some inaccurate responses. 

X would; say of the order of 10 percent , and most of those 
could be accounted for on the basis of the confusion of the 
blasts and the shock wave. 

On other occasions , for example , in this location where we 
are a good distance from the sixth floor window of the Texas 
Book Depository , and. that is - the source of the rifle blasts , 
it is fairly evident here to hear both waves actually occur. 

They occur in a sufficient delay from one another that 
Wightman, for example, is writing down that the end wave 
would appear somewhere in the air over the knoll and the 
blast would come from the Texas Book Depository. 

Nr. Natthews . Now what is it that you had your assistants 
identify, both the end wave and the muzzle blast or just the 
rifle shot? 

Dr . Green . They tried to report what they heard and also 
tried to make a guess as to what was the location of the 
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actual weapon, but in this case it was just very easy for 
Wightman to distinguish the two so he kept writing down on 
his score sheet that the click, the end wave, appeared to 
have a locus somewhere over the knoll. 

Standing here the end wave was coming down and hitting 
targets down here, or in the case of of the Main Street 
shots, way down here, so he would localise it up in space 
there. Then he would comment that when the blast came in, 
that came from the Texas Book Depository. . 

Mr. Matthews. They were identifying each of the sounds 
they heard? 

Dr. Green. Yes. 

Mr. Matthews. It may have been two sounds--' — 

Dr. Green. They also commented about echoes, et cetera 
In this position from the knoll, we were sufficiently up the 
knoll, that they heard a very strong echo off the post 
office annex that came in about a second later. In this 
position you hear a very strong echo off the triple 
underpass and McFadden in this position heard a strong echo 
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off this array of buildings off Houston Street. 

Mr. Matthews. Which of the assistants did you have 
standing in the area south of the TSBD Building? 

Dr. Green . I stood there with Wightman. 

Mar. Matthews. And the area immediately north of that 
known as the grassy knoll? 

Dr. Green. All three of us stood there for the first 
sequence of shots - 

Mr. Matthews. What did they observe at that time as to 
the sequence of the shots? 

Dr. Green.. With the exception of McFadden who we think 
confused the end wave and pointed to the courthouse » they 
all scored 100 percent/ that is, they could correctly locate 
the source of the sound. Any rifle shot was quite evident. 
It was a very, very loud sound. You almost jumped when the 
rifle was fired from such a close distance. We were within 
probably 30 to 40 feet of the muzzle blast. The pistol was 
quieter and it was subsonic so it did not produce an end 
wave. It was extremely easy to localize because it was such 
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5449 a relatively small sound compared with the massive blasts of 

5450 the rifle. 
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Mr. Matthews. Mr. Chairman, at this time I move for the 
admission of. JFK-36 1 . 

The Chairman. Without objection it may be entered into 
the. record at this, point . 

[The information follows:] 

********** XKSERT ********** 
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MS. Matthews. Dr. Green, what were some of your first 
research and analysis in this case? 

Dr. Green. The first- work I did was, I looked at a 
statistical, survey prepared by Josiah Thompson from his 
book. Six Seconds in Dallas — I think that was the name of it — 
in which he compiled, some of the witness' testimony as to 
the locus of the shots . I was slightly confused concerning 
that analysis and somewhat doubtful of it because given what 
I have tried to review concerning the apparent location of 
weapon firing, he had a very few percentage of his 
respondent's recording anything other than the Texas Book 
and the knoll as the potential location of the rifle. 

Sixty-six percent in his analysis reported they didn't 
know, when only 3 percent reported that any other location 
other than the Texas Book or the knoll. 

Mr. Matthews. Mr. Chairman, at this time I would move foz 
the admission of JFK-360, the chart that was composed by the 
committee staff . I would add, Mr. Chairman, that it was 
composed based upon the number of witnesses at Dealey Plaza 
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whose location could be pinpointed and who could give 
pertinent information relating to the number of shots and 
the spacing of those shots and the origin of those shots. 

This: information was taken from the official files and 
reports of law enforcement agencies and from testimony 
before the Warren Commission. 

The Chairman. Without objection it may be entered into 
the record at this point. 

[The information follows: ] 

********** IHSEST 7J}**********'. 
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Mr. Matthews. Dr. Green, I direct your attention to JFK 
Exhibit 360. Are you familiar with that chart? 

Dr. Green. Yes, that is a chart I prepared based on the 
analysis that you- provided. Along the columns of the matrix 
there are reports on the number of shots the witnesses 
heard . 

For example, along the top some of the witnesses, 17, 
reported that there were two shots out of a total of 178. 

The vast majority, almost 77 percent, 132 out of 178, 
reported that* there were three shots fired. Along the rest 
of the matrix are the list of the place of the origin of 
those as reported by the spectators, that is, the Texas 
School Book Depository was pointed to by 46 out of 178 
respondents. The knoll was pointed to by 20. The other 
response, that is, other than the knoll or the Texas Book, 

29 spectators, and 76 subjects, about 44 percent, reported 
that they did not know the location of the shots. 

Mr. Matthews. Would you make a comparison of the data 
obtained in this research and the results of the information 
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obtained from your field tests, can you make a determination 
of which of these witnesses would have been correct in 
localising the shots? 

Dr. Green. No, I don't think you can, for the reasons 
that I. tried to outline earlier because a variety of 
determinants actually influence the apparent judgment that 
you make depending on in some cases the way the subject was 
facing, in other cases whether he heard the blast or the end 
wave and made his .localisation judgment based on the former 
or the latter. 

What I have tried to do. in the entries in that table is tc 
test, the assumption that there is essentially independence 
between where the witnesses point as the’ origin of the shot 
and the number of shots that they report. 

So what 1 have done in that table is essentially assume 
that the two judgments are completely independent and try to 
predict how many subjects would fall in each cell of that 
matrix on the basis of that assumption of independence. 

So, for example, using that assumption in the upper 
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lef thand corner there , you see there were three subjects 
that in fact pointed at the Texas School Book Depository and 
reported they heard two shots when under the assumption of 
independence you would expect 4.6 to be the number , et 
cetera. 

You can see by the close correspondence between the 
numbers in brackets and the bold numbers above them that you 
can essentially assume independence between the two types of 
judgments. If you entertain the hypothesis that only people 
who could hear that the shot came from the knoll might be 
expected to hear the fourth shot* the three others coming 
from the Book Depository* you might expect that assumption 
of independence would be violated, but as you can see, there 
is no evidence in that table to indicate that that is the 
case. 

Mr. Matthews. Now after completing the research analysis 
in this case and the field tests , have you had an 
opportunity to confer with your associates in this matter? 

Dr. Green. Well, after the tests, we discussed for three 
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or four, hours what we had heard and talked about what we had 
heard with respect to the reports that we had seen from the 
spectators. 

X also drafted a preliminary report which they have seen 
and essentially concur with. X think we ate in general 
agreement about the results of this test. 

Mr. Matthews. Based upon that research, will you give 
your opinion to the committee as to final conclusions? 

Dr. Green. X think the first conclusion is that we were 
very surprised at the loudness of the sounds that we heard. 

We had read reports from the spectators of firecracker-like 
sounds and the like. These gunshots were truly enormous in 
intensity, as you could see from some of the numbers that 
Dr. Barger reported this morning, the peak overpressures of 
these waves are indeed enormous. 

X might add that throughout the first and second tests we 
attempted to simulate some of the noise in the Plasa by 
running a motorcycle. Actually, we had three motocycles 
present and we ran the motocycles to provide masking noise 
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during the test, but it soon became apparent that the 
motocycles were unnecessary; They did not mask any of the 
important sounds we observed. The rifle blasts clearly 
overcame them. They simply prevented, us from having 
conversation with each other so we dispensed with them in 
the latter sequence of tests. 

We are simply unable- to offer any explanation for why some 
of the observers reported these relatively small sounds when 
we know the intensities and loudness produced by the rifle „ . 

blast. 

There were several hunters who were observers who reported, 
rifle blasts, but there were several others who reported the 
sounds to be extremely small. 

The second, conclusion would be to comment again about the 
consistency of the observers. They were extremely 
consistent in their responses . In general they were fairly 
accurate, probably in the 90 percent range. This may be due 
to the fact that they are well practiced in this sort of 
task. It may also be due to the fact that they knew that 
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the rifles were going to be fired, whereas the spectators 
were caught largely unaware, or it may be due to the 
emotional, response of the subjects that occurred after the 
first or second shots were; fired. 

Unfortunately, I know of no research and no evidence that 
would indicate how that would affect their judgments so I 
simply cannot comment on those differences. But our 
subjects, our witnesses, were remarkably consistent. 

The third thing I would mention is that there are strong 
reverberations and echoes present in the Plaza. For the 
most part, these did not cause confusion among our witnesses 
because they occurred sufficiently late in time so that they 
were clearly recognized as echoes, the echo off the post 
office building arrived about nine seconds late and was just 
clearly an echo off the post office building. 

Probably a more potential source of confusion was the echc 
off the railroad underpass, especially when you are located 
! under the Texas Book Depository, because the end wave coming 
over your head out of the Texas Book Depository is very 
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confusing so you are sort of startled and nothing makes much 
sense, especially if you think the sound is right up. above 
your head. 

So the first sound that comes in that is at any object on 
the ground comes from the railroad underpass. X think X 
also commented that from the railroad itself there are 
strong echoes off the buildings on Houston Street. 

A fourth thing X Mould comment on, any sort of a knoll 

| 

shot, rifle or pistol- — and these were both unsilenced 
weapons , but I am not sure that makes a great deal, of 
difference — any sort of knoll shot when observed from at 
least several locations, particularly the knoll itself, 
immediately across from the knoll, and to some extent below 
the Texas Book Depository, is a very easy place to localise 
sound. That is a shot from the knoll is usually heard as a 
shot from the- knoll . 

There were few errors on that. In fact, I don't think 
there were any errors on that particualr shot. So if there 
was a shot from the knoll, it is extremely easy to localise 
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it at the knoll. 

Finally, I would like to make one observation that I thinfc 
is slightly inconsistent with the argument that there were 
three shots from the Texas Book Depository and one from the 
knoll. That is , that it there were indeed any shots from 
the Texas Book Depository and at least one from the knoll, 
one might expect, since these judgments are not all that 
difficult, that many subjects would report two sources for 
the locus of the shots, that is , they would report both the 
Texas Book Depository and the knoll as places where weapons 
were fired from. 

If you go over the statistical survey of the 178 observers 
who gave reports, there are exactly four, that mentioned dual 
locations, that is, that say the locus of the shots came 
from two places. I find that a strikingly low number given 
the hypothesis that the weapons were actually fired from two 
places. 

We found that it was comparitively easy to localise knoll 
shots, at least from the knoll, and across from the knoll 
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and to some extent under the Texas Book, and there was 
little doubt in the vicinity of the Texas Book that a shot 
was fired, from that building - 

I think that concludes it. 

Mr. Matthews. Does it make any difference in localising 
the origin of the shot where the target was? 

Dr. Green. Xt changed the character of the sound somewhat 
because in various locations you would either be encompassed 
by the end wave or not, that is, you would be within the 
cone of the end wave or not. So X would not say that it did 
not make any difference, but as to the localisation 
response, it generally was not terribly important. 

Mr. Matthews. Mr. Chairman, I have no further questions. 

The Chairman. The first questioning of the witness is to 
be by Mr. Fithian . We have a vote on the floor. So I think 
we will recess for about five minutes and then we will 
resume questioning the witness. 

[A brief recess was taken.] 

Mr. Fithian (presiding). The committee will come to 
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order. 

Mr. Matthews? 

Mr. Matthews. Mr. Green, you were present during the 
course of Dr. Barger's testimony , and if you recall, he said 
that some of the shots fired from the TSBD Building were 
from a position within two or three feet of the window. 

What effect would that have had on the witness' opinion oi 
the shots? 

Dr. Green. The intention of that manipulation was to 
suppress- to some extent the blast wave and make the end wave 
more noticeable compared to the blast wave. I would say it 
was marginally successful, but perhaps because of the 
sophistication, they all reported they generally heard the 
blast with some minor exceptions. 

When Max McFadden was on the railroad overpass the 
furtherest distance from the Texas Book Depository, and the 
target was No . 4 which is almost again the railroad overpass 
down there on the bottom, he was often confused and heard a 
source directly on Maine Street he said, independent, or at 



NAME : 

5678 

5679 

5680 

5681 

5682 
56 83 
568 4 

5685 

5686 

5687 

5688 

5689 

5690 

5691 
56 92 
5693 
56 94 
5695 


HAA2540 00 PAGE 311 

least from all the shots from the Texas Book Depository. 

So I am not sure what he heard, whether he heard an end 
wave — the end wave would have terminated by the time. It 
didn't sweep over, him but some part of the end wave may have 
reached him, but in any case he made that observation. 

But for the most part, it would be difficult to detect 
from the data itself whether the manipulation of moving the 
rifle muzzle back had any effect. It was our impression 
that it made the end wave more evident, but • whether . we knew 
that should happen and therefore heard it or whether it 
actually happened I am not sure. 

Mr. Matthews. Thank you. Dr. Green. I have no further 
questions, Mr. Chairman. 

Mr. Fithian . Dr. Green, with regard to the original ear 
witnesses, I. had to step out for two votes and perhaps you 
covered this, but X am curious to know whether or not you 
can tell us anything about the probability of accuracy of 
those individuals. 

Dr. Green. I did comment on that while you were gone. 
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The short answer is: i can’t contribute very much. All of 

the experiments that contribute to our knowledge about 
localisation are done in these rather routine and repetitive 
tests where you essentially put two sound objects at some 
distance, play one or the other, and ask the subject to tell 
you which one occurred. 

So in these cases the subject is always well aware that 
there are a limited, number of sound sources and he knows 
which discrimination he is supposed to make and he makes it 
over and over repetitively. Whereas, in the situation we 
are talking about here, of course, everybody was surprised 
by the first shot or nearly everybody. I really can't say 
what effect that would have. There is no available 
literature on that 1 sort of situation and it would be largely 
speculation on ray part. 

There are some experiments where the range of signal 
alternatives is not known to the subject. In this case 
these are detection experiments, trying to detect a weak 
sound in noise, and the fact that the subject doesn’t know 


57 1 5 



PAGE 3 1 3 


NAME i 

57 1 6 

5717 

5718 

57 1 9 

5720 

5721 

5722 

5723 
57 2 4 
5725 

572 6 

5727 

5728 

5729 

5730 

5731 

5732 
57 33 


HAA2540 0 0 

which sound to expect does not make as much difference as 

■ ■ ' ■ j 

you might expect. There is a decibel difference in terms of 

that. 

Mr. Fithian. There has been a great deal of testimony by 
individuals and not a. little literature indicating that a 
fair body of people who identified the sound indicated that 
the sounds came from two different directions, a very 
significant- number as X recall, 40-some , testified that they 
heard shots: which came, from' — and they pointed or otherwise 
indicated what came to the Texas School Depository window, 
and something in excess of a half dozen identified the 
grassy knoll and in fact some policemen apparently took off 
toward the grassy knoll and other eyewitnesses said they saw 
a puff of smoke from the grassy knoll, et cetera. 

What I am trying to elicit from you is any help your 
expertise can give us in sorting out the validity of the ear 
and eyewitness testimony that we have in the Warren 
Commission report. 

. Let me go back to your first statement because 
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5735: I think we seem to be in disagreement about facts if X heard 

5736 you correctly. 

5737 There were very few subjects who reported two locations 
573.8 were the source of the sound. I know of only four in the 

5739 list- of 178 that I. looked: at. There were a. large number of 

5740 subjects who reported they didn't know or were confused by 

5741 the echo's reverberations, et cetera. 

5742 I have tried to point out that the rifle blast 

5743 particularly, because of the end wave, creates a very 

5744 confusing acoustic simulation and you are liable to point at 

5745 the end wave. When you reach a conclusion whether that 

5746 makes any sense or not is another matter. 

5747 You can point at the sky if you Were down in the street 

5748 level and the path of the bullet goes over your heard and I 

5749 think you would, then report you don't know the source of the 

5750 sound because it is very confusing for the sound to be up in 

5751 the sky. If you take a single subject out of the Plaza and 

5752 ask me on the basis of his report would he be likely to be 

5753 more accurate than any other subject, I simply could not say 
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there is any more likelihood that one subject would be more 
accurate thn another. 

Mr. Fithian . I£ you will suspend for just one moment. 
Green, I would like to have entered into the record JFK-F- 
362 and have if displayed on the easel for a couple of 
questions of the witness. 

[The information follows : I 

********** XNSERT 7'c* *********, 
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Mr. Fithian. Now, Counsel Cornwell, in the preliminary 
analysis made ox this chart there seems to be some confusion 
about the numbers. Could you first, of. all clarify, since 
the total of 90 in the lower righthand corner does not equal 
the total number of ear witness accounts we have, how 
exactly this chart, was constructed? 

Mr. Cornwell. The difference between the two charts, 
first, is that the chart that Dr. Green has previously made 
reference to includes persons scattered all over the Plaza. 
The second chart has a more limited function. It was 
designed to facilitate direct focus upon the reported origin 
of shots from; those persons who stood in the same areas of 
the Plaza that Dr. Green and his listeners stood. 

Therefore, the figure ’ ’90 ,f in the chart which was just 
put up is a smaller number than the total number of 
observations, 171, reported in the earlier chart. The 90 
figure is a very restrictive one. It is taking the basic 
four areas that Dr. Green’s listeners stood, namely, in the 
grassy triangle, on the knoll, in front of the TS3D , in 
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5782 front of the railroad overpass, and in Elm Street, and 

5783 simply selecting those people who were in those areas and 

ft 

5784 reporting what they said for each of the areas the shots 

5785 originated. 

5786 Mr. Fithian. Now, Dr. Green, whether we use your figures, 

5787 that is, the figures in the chart already introduced, or the 

5788 one just introduced, we get several people, seven in the 

5789 latter and 1 believe twenty in the former, who identified 

5790 the grassy knoll as the source. Is. that correct? 

57 9 1 Dr. Green. That is correct.. 

5792 Mr. Fithian. From all you know about where the shots were 

5793 fired and applying the science of your training, could that 

5794 many people, considering where they were located, identify 

5795 the shots as deriving from the grassy knoll in the absence 

5796 ; of a shot from that area? 

5797 Dr. Green. In my opinion, easily. Certainly the long 

5798 shots, expecially if you take those subjects that are 

5799 further up Elm toward the Book, could have very easily 

5800 confused the end wave. The end wave is in front of them. 
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5801 They make a front-hack confusion and point to the knoll. 

5802 You can also make that judgment — -incidentally, there were 

5803 only about, I counted a total of something like 10 subjects 

5804 that stood on the knoll or in that general area. I am a 

5805 little more generous in my definition of knoll than this 

5806 chart that has been introduced . But there are about 1 0 that 

5807 report that . There are people all over the rest of the 
5.808 Plaza that also report the knoll . There are two or three in 

5809 the Book, several at the triangle , one on the railroad 

58 1 0 tracks , a couple by the courthouse , et cetera. I don ' t find 

58 1 1 it surprising that some of those people , that is , a 

58 1 2 relatively small percentage, could point at the knoll 

58 1 3 despite the fact that nothing was fired from the knoll. 

58 1 4 What X do find more surprising is what I stated as my 

5815 final conclusion, that if there was somebody firing from the 

5816 knoll , and we also found it easy to identify any shot from 

5817 the knoll , and anybody who was firing anyplace else, why 

5818 more people didn’t hear both shots . As I said, only 4 out 

5819 of the total of 178 heard two shots as the locus . 
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Mr. Fithian. Thank you. 

Does counsel have any further questions? 

Mr. Matthews. I have none, Mr. Chairman. 

Mr. Fithian. With the possibility that those who dahsed 
out to vote on veteran’s preference might want to recall 
you, I think we will excuse you now. 

Under the rules of the committee, you are entitled to five 
additional, minutes to clarify, amplify and in any way modify 
your testimony here today. 

Dr. Green. I have had plenty of time. Thank you very 

much. 

Mr. Fithian. Thank you. 

Dr. Green, just before you move away, X am not sure 
whether Congressman Dodd has any questions or not. 

Mr. Dodd. X don’t immediately, but I know both the 
chairman and Judge Preyer are coming right in. 

Mr. Fithian. Why don't you just remain seated there and 
let’s bring Dr . Hartmann up. 

I would like to ask the staff to put up the appropriate 
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jiggle analysis charts that we used this morning . I think 
they are unnumbered. 

Mr. Cornwell. I think they are No. 177. 

Mr. Dodd. Mr. Chairman, before you move on, maybe I coulc 
address a question to our, last witness, if I could. 

Dr. Green, as 21 understand it, you earlier testified that 
with respect to any one subject, you could not say whether 
or not he or she would be more or less likely; is that 
correct? 

Dr. Green. That is correct. X think I stated if you toofc 
a single subject out of the Plaza and asked me if he or she 
were more, or less likely to report the locus of the shot, I 
could not be able to say. 

Mr. Dodd . Are you familiar with the testimony of Governoz 
and Mrs. Connally when they testified before this committee 
several days ago? 

Dr. Green. I have read a newspaper report of it. 

Mr. Dodd. Just to refresh your memory, they indicated 
they felt guite clearly that the shots came from their right 
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rear. What I. am asking you is: Based on the statement that 

I just read as what I understood to be a paraphrase of your 
feelings, whether or not. your inability to make a judgment 
on individual accuray precludes aiding this committee in 
making a judgment on the accuracy of both the Governor's and 
his wife's statements as to the number of shots in addition 
to the direction. 

Dr. Green. X am glad you brought that up because I looked 
at my testimony and see I didn't say much about the number 
comparing them with the locus and that is because I know of 
practically no literatue on that topic. Experiments with 
loud sounds and subjects, guessing the number of such sounds 
are, to my knowledge, lacking. So X don't really know what 
to say about the accuracy of those numbers. I have no way 
of giving you even a rough guess as to the accuracy. 

X have heard informal reports that sometimes they are very 
inaccurate. My initial impression, looking at those 
numbers, was that the high numbers were confusion with 
echoes, that is, there was one subject who reported 8 shots 
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5877 and I presume he simply confused some of the echoes off some 

5878 of the buildings. 

5879 But X could not really tell you how accurate the judgment 

5880 of the numbers is . I know of no literature on this. 

5881 Mr. Dodd. And you are stating for us as well that to the 

5882 best of your knowledge there is no body of knowledge or 

5883 information that we could seek out that would assist us in 

5884 making that kind of an evaluation dealing with numbers now? 

5885 Dr. Green. Not to my knowledge. 

5886 Mr. Dodd. Fine. Thank you very much, Mr. Chairman. 

5887 The Chairman. Does counsel have anything further? 

5888 Mr. Matthews. No, Mr. Chairman. 

5889 The Chairman. Dr. Green, at the conclusion of a witness* 

5890 testimony before our committee we extend him five minutes in 

5891 which he may in any way explain or amplify or. expand on his 

5892 testimony in any way. I would like to extend five minutes 

5893 to you at this time for that purpose. 

5894 Mr. Dodd. If I may, Mr. Chairman, before you get ' that 

5895 chance to refuse that offer, X asked you about direction and 
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number. I also wanted to ask that same question with regard 
to the Governor and Mrs. Connaily's statement about 
direction of shots . 

Dr:. Green. The thing that makes my testimony, the 
subjects that I took to the Plaza were extremely accurate. 
They did not find these discriminations difficult. 

The question I think at issue is they were expecting the 
shots, they knew they were coming. They didn’t know the 
order but they knew they were coming from two locations. 

They were trained observers. If you have a subject that is 
unprepared for a shot, that is quite a different issue. I 
don’t know how to extrapolate for that subject. I have 
commented that: there is no available data for that 
situation. There are certain locations that are best for 
observing certain shots and in the general region of the 
Book Depository, right on the street beneath it, incur 
opinion it was extremely easy to tell it came from the Book. 

There was a massive sound to the right and rear that sort 
of crawled down the building, presumably due to scatter on 
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the regular surface of the building and it was quite 
evident. 

So I am not at all surprised at Governor and Mrs. 

Connally ’ s report/ but X can also look at the charts and 
there were other people standing there , some pointing at the 
knoll when that event occurred apparently. 

So I can't tell you what circumstances led to that 
judgment other than to suggest that this is a complicated 
stimulus/ that it depends -in that location somewhat on where 
your head ie pointed, for example. These other factors 
could enter the judgment. 

Mr. Dodd. Fine. 

Thank you. 

The Chairman. Dr. Green, you have five minutes. 

Dr. Green. I have already refused your kind offer once 
and X will do so again. 

The Chairman. All right. 

Well, thank you very much for appearing here and giving us 
the benefit of your testimony. You are excused. 
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The Chair now recognizes Mr. Fithian for further 
examination of Dr. Hartmann. 

Mr. Fithian. Dr. Hartmann, I really don't have very many 
questions and r don't think, it will, take long. 

Are the jiggle analysis techniques used by yourself and 
your associates for your presentation here today common 
interpretation techniques? In other words, what I am asking 
is : Have they been used to help interpret photos and films 

other than those from Dealey Plaza? 

Dr. Hartmann. I think the correct answer is no. In fact, 
I would like to emphasize that unlike much of the scientific 
data that you are getting such as on the acoustic work or 
the neutron activation analysis, this kind of technique does 
not have- some scientific tradition of routine measurements, 
you do the measurements this way, this way, this way, and 
you get such and such an answer. 

Here we were making a common sense hypothesis at the 
beginning, meaning based on our common experience that a 
person is likely to react and the best information which I 
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mentioned in my testimony indicates that people do react to 
that sort of thing and ue try to measure the film to see if 
there was a reaction, looked at each step as we went along 
and got the results:; X showed you. 

Mr. Fithian . To the best of your knowledge did the Warren 
Commission employ this technique? 

Dr. Hartmann. X believe they did not. I think that the 
frame 210 that they identified was identified solely on 
criteria of soma FBI agents estimating when a wound occurred , 
and also that they constrained their shot times by this tree 
which grew in front of the window. They tended not to want 
to call for a shot when the President was behind this tree. 

Mr. Fithian. Let's take the Zapruder film and give me the 
best estimate of your analysis. If any of the shots that 
were fired, whether they were three or four or two, if any 
of those shots were closer to Zapruder than the others, 
would you expect the blur or the jiggle or whatever the 
three of you' were analyzing according to your own technique 
to be more pronounced than the more distant shots? 
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Dr. Hartmann. I am not sure I can give you a firm answer 
on the basis of any psychological theory about how the man 
would have reacted except to indicate one of my own 
observations. 

r think r was the only one in the group that stood on 
Zapruder's pedestal. That is not far from where the others 
were in the sequence of shots just indicated . But I stood 
on Zapruder’s pedestal during that sequence and the shots 
from the Depository, this is my framework, X am looking out 
at the street. I had a sensation of a very large sound 
filling the street at the location of the Depository but the 
shots from the knoll, left my right ear ringing and my left 
ear not ringing. 

So X had a strong sensation from that shot, so I would 
have expected the witness to be more definite that there was 
something to the; right if there had been a shot fired there. 

Mr. Fithian . Assuming that the intensity of the 
unexpected noise has something to do with the amount of 
reaction of the subject, which I take it is what you just 
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said, is there anything that we can learn, looking at your 
chart, as to the possibility that any o£ the shots came from 
the grassy knoll? 

Dr. Hartmann . I believe not because there are clearly 
reactions or jiggles. X should not say reactions because we 
don't know that every jiggle is a reaction to something. 

Some of the jiggles may be ordinary panning areas . There 
are clearly jiggles of different magnitude on there. What 
we don’t know is whether there are several, kinds of stimuli 
initiating jiggles. 

By that. X am trying to say that there is the classic 
involuntary startle reaction which is going to produce 
jiggles. There may be an emotional reaction following that 
caused by what the man sees through his viewfinder. There 
may be an emotional reaction caused by what he perceives is 
going on. The instant where he perceives there is actual 
gunfire going on may change his bodily reaction. I think it 
is very heard to say. 

Mr. Fithian. Is that a possible explanation of the fact 
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that clear over to the righthand corner of your own chart 
the disturbances are not only greater amplitude up and down, 
if you want to use that term, but more pronounced from their 
on out to the end of the chart? 

Dr. Hartmann. Yes, I think we definitely have that. I 
should have said that earlier this morning. From 310 
onward, which as you say is the righthand corner of those 
last three charts, Mr. Zapruder has recognized what happened 
and that is based on his own testimony, as I understand it. 

He said that he saw the wound, he saw the President's head, 
exploded and he reacted very violently to that. 

If I interpreted his testimony accurately, he began crying 
out shortly after thati As r read the testimony, I could 
not confirm he was crying out or speaking as he ran the 
camera, although he says he cried out something like ’’They 
killed him’’ at the end of the sequence. He said he reacted 
very strongly. 

Mr. Fithian . So from your scientific analysis that first 
major one could have been started by a shot closer at hand 
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and therefore louder or by what he perceived through the 
lens. Is that what you are saying? 

Dr. Hartmann. It could have been. One can get into the 
problem of whether there may be other gunfire buried in all 
that jiggle at: the end . I don’t think we can tell, but 
something clearly initiated that last sequence at 310. 

Mr. Fithian. Just two small points: Did you view in any 

of the films that you viewed any motorcycles in the parade? 

Dr. Hartmann . Are- you referring to the question raised 
during Dr. Barger ' s testimony whether a motorcycle might 
have caught up to the car? 

Mr . -Fithian . No. I was asking whether you viewed any 
motocycles at all. 

Dr. Hartmann. Yes, sir, clearly at the beginning of the 
parade you see the motorcycles coming around the corner and 
they stayed behind the car during the filmed sequence . 

Mr . Fithian . During your analysis of the film did any of 
the motorcycles seem to be catching up or moving forward in 
their relative position in the parade? 
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Dr. Hartmann. Not by any substantial amount, no. 

Mr. Fithian. Mr. Chairman, I have no further questions of 
the witness. 

The Chairman. The time of the gentleman has expired. 

The gentleman from North Carolina, Mr. Preyer . 

Mr. Preyer. Thank you, Mr. Chairman. 

I may have missed some of your testimony on the vote, and 3 
may be asking very similar questions, but from my 
understanding does your, jiggle, analysis , when you match it 
with the Zapruder film, indicate a corresponding peak or 
reaction in your tape at the moment when President Kennedy 
was hit by two shots? 

Dr, Hartmann. Yes. Of course, the jiggle analysis comes 
only from the frames in the film. X think the conservative 
interpretation of that second chart from the left, which is 
the summary chart, is that it shows a violent set of jiggles 
initiated after what we know to be the fatal head shot and 
that we could characterise an earlier group of jiggles 
around frames 190 to 200. We know that the President 
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apparently responded to this back wound about a second after 
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that. 
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So I think we could infer that those two sets of jiggles 
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are connected, with the two shots that caused the wounds. 
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Mr. Fithian. If the gentleman would yield, I wonder if we 
might not introduce into evidence Exhibit 177-A which I 
think would have applied to that last question and answer, 
but it has not been introduced yet today. 

The Chairman. Without objection it may be entered into 
the record at this point. 

I The inf ormation follows : ] 

********** INSERT' ********** 
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Mr. Preyer . So that that exhibit indicates clearly the 
head shot. 

Dr. Hartmann. Yes. May I go over and 

Mr. Preyer. Surely . 

Dr. Hartmann. If I may, to answer your question, I think 
I can summarise what I perceive is the situation that we 
have right now. 

Derived, from* the film is the fact that the photographer 
jiggled his camera at these times. And if we first look at 
it in a very broad-brush sense, we see there is a cluster of 
jiggling going on here and a cluster going on here Those 
jiggles are fixed compared to what is happening in the 
motorcade and with respect to some time scale. 

Now, floating free in space, or in time, on an unknown 
time scale, on a time scale which we don't know how it is 
connected to that diagram, is this spacing of shots, which 
the acoustics people have come up with. 

The question is how do these fit. These shots could be 
anywhere along here. Me can slide them along. 
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6100 cannot start this far back because then we don't have any 

6101 shots up here to cause that first one. So we have to start 

6102 sliding forward. 

5103 310— here is one-— 310 is right in here. So we know that 

6104 there was a trigger pulled at that time. We could line up 

6105 number three or number four. Number three has perhaps been 

6106 questioned a little bit more, and there is no medical 

6107 evidence that the shot that hit the head came from the 

6108 knoll. So perhaps number four is the better line-up . 

6109 Mr. Dodd. Would the gentleman yield at that point. 

6110 Mr . Preyer . All right. 

6111 Mr. Dodd. You are stating with a pretty definitive 

6112 assertion there that the trigger was pulled. What you are 

6113 suggesting is not in fact that a trigger was pulled, but 

6114 that something caused Mr. Zapruder at that point to wiggle 

6115 the camera. 

6116 Dr. Hartmann. No, sir. I think we can say that the 

6117 trigger was pulled, because we see in Frame 313 the matter 

6118 ejected from the head, the head explosion . 


And in 314 it is 
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flying on up. So if we run it backwards — 314, 313, 312 — the 
bullet is hitting the head. And then we have to allow about 
two frame flight time, for the bullet. 

On that basis I say that the trigger was pulled, a triggei. 
was pulled, at 310 plus; or minus one. So I would say there 
must be some sound source starting at 310 plus or minus one. 

How, X would like to work it all the way back to the 
trigger being pulled,, because presumably that is a fixed 
point in space, as opposed to tying it to impacts on the 
motorcade which is moving so that we have a firmer fix on 
it . 

So let me say here is a time when there must have been a 
loud report originating from someplace. Presumably it is 
the Depository, because that matches the acoustic evidence. 

How, the correct number, of milliseconds after that, a 
reasonable number of milliseconds after that, based on the 
startle reaction, psychological experiments that X quoted 
from the literature earlier this morning, a reasonable 
number of milliseconds after that the cameraman starts 
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jiggling . So that makes sense. 

Now, the situation is does it make sense up at that end. 
And in the very broad-brush sense , or if we put on our rosy 
glasses or diffusing glasses, or something > X think you could 
say yes , the acoustic analysis says there are events up here 
at this end and the jiggle analysis says there are some 
events up here at this end , before 200, and not at 210, for 
example, and not between 210 and 313, which is where the 
Warren Commission tended to put shots - 

So in that sense we have got something new, and we have 
got some agreement that something is happening up at this 
end. 

And a final sort of broad-brush statement is that I think 
you will be hearing tomorrow, if I understand, in the 
testimony sequence quite a bit of interesting evidence, 
photo evidence, from other members of the photo panel, that 
a number of very interesting things happen up in here from 
about 160 or even 150 to about 200 — people turning, people 
who were running along, stopping and looking, this kind of 
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thing , if we watch the crowd action in the background. 

So in that sense we have got new results and we have got 
something that looks interesting and is consistent. 

If you now try to get into the detailed fitting of this 
jiggle pattern to one; of these sounds , I think it gets a 
little bit more difficult . 

| There probably are several things to be remembered about 

that. One is there is some uncertainty attaching to the 
fixing of these times, as I understand it. Maybe a couple 
of tenths of a second . 

That is what is meant when I drew these things as kind of 
fuzzy bars , that they are not just precise fixed instants. 

So you maybe get to slide this a little bit. 

Maybe I can slide this one around our 310 fiducial mark. 
And the more I push it, the; more unhappy the acoustic people 
would get presumably. But I can push it a little bit in 
that direction, and that moves it a little bit up in front 
i of this jiggle, and- that makes sense. 

The other thing that you can consider is, is it possible 
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that either the movie camera or the tape or both are running 
at a slightly different time rate than what ue timed them. 

The camera has always traditionally been timed at 18.3 
frames per second.. But could that be 19 or 17, something 
like that? Could it have been running at that speed that 
day? 

We don't really know the answer to that. But that 

. 

correction would have the effect not of shifting by a small 
uncertainty, but by pretending this thing was drawn on 
rubber and allowing you to stretch it or compress it by a 
small amount. 

We have put our heads together about this and have thought 
that perhaps eight percent or something like that might not 
be unreasonable.. And that would get you another ten frames 
or something like that up at this end. 

So that you could imagine possibly stretching this thing 
so that these things moved another ten frames forward. If 
you did that, then you could start making a case that this 
shot initiated this jiggle cluster, perhaps even this shot 
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6195 initiated this jiggle here. It would be interesting to see. 

6196 But we don't have any data, it is not here. 

6197 I might also just make a final comment, that all of this 

6198 would make people who have looked at the previous 

6199 assassination material I think be surprised, because no one 

6200 has ever really considered very much the idea that there 

6201 could be shots that early in the parade. 

6202 And I think the basis of that is you look at the parade 

6 20 3: and at first glance, the first fifty times you, look at the 

6204 Zapruda film you don’t see very much happening there. 

6205 But I ask you to listen and see what is discussed, I 

6206 believe, tomorrow. 

6207 Mr. Preyer. Well, is the jiggle analysis consistent with 

6208 the firing of four shots or is it inconsistent with that? 

6209 Dr. Hartmann. I would be inclined to say that it is 

6210 perhaps somewhat more consistent with the firing of three 

6211 shots, without this one. It would perhaps even be more 

6212 consistent; with the firing of two shots, because there are 

6213 two principal clusters here. I think it is rather weak 
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evidence to answer that question. 

Mr. Preyer . So it is more consistent with the firing of 
three shots . 

Dr. Hartmann. Slightly. 

Mr. Preyer. But It is most consistent with the firing of 
two shots. 

Dr. Hartmann. I think it would be somewhat more 
consistent with the firing of two shots. I think this whole 
mass of material from today gains its credibility by being . . 
fitted together with everything else, rather than just being 
taken as evidence that proves anything on its own. 

Mr. Preyer. How much of the reaction there is from Mr. 
Zapruda seeing President Kennedy struck and reacting, and 
how much is his jiggling from the sound of the bullet? 

Dr. Hartmann. I think it is impossible to say for certain 
because we don’t know how the human body really reacts. But 
Mr. Zapruda said that he reacted to the sight of the impact, 
of the head wound, as I understand it. And that certainly 
is consistent with this massive shaking that goes on after 
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that . 

By psychological experiments that have been done in the 
past, one would expect that* in the first tenths of a second, 
though, there would be a startle reaction, and that is 
probably what we see particularly in Frame 318, the very 
blurred frame. 

Mr. Preyer . Thank you, Mr. Chairman. 

The Chairman. The time of the gentleman has expired. The 
gentleman from Connecticut, Mr. McKinney. 

Mr. McKinney. No questions , Mr. Chairman. 

The Chairman. The gentleman from Connecticut, Mr. Dodd. 

Mr. Dodd. Thank you, Mr. Chairman. 

You stated in response to Congress Fithian's question that 
the Warren Commission was in error in identifying Frame 210 
as the frame in which the first gunshot was fired. What is 
your explanation for the Warren Commission's error? 

Dr. Hartmann. Well, X don't know that I said so flatly 
that they were in error. But I would say that that evidence 
does not fit very well with what we have. 
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And again, my understanding was that the process of logic 
that they used was they had some testimony that it looked 

ft 

like the wound occurred at about 210, when the President was 
behind the sign, and that is marked on this little set of 
keys up at the top . 

And then the; process of logic continued by saying ' 'We 
think that— we know from the measurements that the car was 
behind the general body of the tree shortly before that. ' 1 

And they felt that that was a less likely time for the 
assassin to have fired, although there is a gap that they 
commented on themselves in the foliage of the tree that 
occurs at about 186. And I think those were the two key 
bits of testimony . 

I am not certain that that is all of the testimony. But 3 
thnik that is: basically why they concluded that. 

And as 1 mentioned before, I am not aware that they did 
any of this kind of analysis, nor did they look very 
seriously, I believe, at the early frames. And in fact if 
you look in your Warren volumes , they start the Zapruda 
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sequence, it Mas something like 177 or someuheres in the 
170s. So that, everything before here isn’t even in the 
final volume that Mas published. 

Mr. Dodd. Well, based, on Mhat you have been telling us 
here, it Mould seem to indicate that Me place the first shot 
in about eight frames, at least eight frames earlier than 
that, around 200, 202. 

Dr. Hartmann. I thnk a shot probably even before that. 
If I went, through the little mathematical exercise of 
subtracting a reasonable number of frames from the reaction 
time, from this cluster, the answer that I got Mas a shot 
something like 179 to 195. 

Mr. Dodd . To your knomledge , placing the presidential 
limousine and being in the Book Depository, Hhere is that 
tree in that frame? 

Dr. Hartmann. You Mould be looking through the tree. 
Although as I mentioned there is a break in the foliage at 
186. And I made kind of a quick comparison of some of the 
photographs that mere in the Warren volume , and the foliage 
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measurements Mere made on the basis of the .tests that were 
conducted the next spring. 

And the point has been made, and I am — the point has been 
made in some of the literature, and X am inclined to believe 
it after looking 1 at the pictures that were taken on 27 
November and the pictures that were taken next spring, that 
there was probably less foliage on the tree on November 22. 

So that if anything the marksman might have had a larger 
opening at 186. 

So X am inclined not to think that that is a fatal 
objection to a. shot having been made at this time and 
hitting the target. 

Mr. Dodd. In response to Judge Preyer’s questions with 
regard to the number of shots, possible number of shots — and 
I realise that you are not advocating that this jiggle test 
is necessarily the best way to corroborate that 

Dr. Hartmann. No, I am not. 

Mr. Dodd. But to make the point. Dr. Barger indicated 
that two of ths shots could have occurred within five-tenths 
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of a second of each other. And X presume what you are 
telling me is that it would be impossible, based on jiggle 
analysis , to determine whether or not there was one or two 
shots: within that short a frame, a time-frame. 

Dr. Hartmann. I think, it would be very difficult to tell. 

I 

You see the kind of problem that you would get into, if we 
just take any of this pattern of jiggle back here towards 
the end of the diagram, it would be hard to pick two of 
those spikes out and say those are related to these two 
noises. So I don't know what the evidence would be. 

Mr. Dodd. Thank you. Thank you, Mr. Chairman. 

The Chairman. Mr. Fithian, anything further? 

Mr. Fithian. Nothing, Mr. Chairman. 

The Chairman. Okay. Dr. Hartmann, under the rules of ouz 
committee any witness at the conclusion of his testimony may 
have five minutes in which to expand upon his testimony 
before the committee in any way. I would like to extend to 
you five minutes if you so desire. 

Dr. Hartmann. Just to make the point very briefly that it 
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has occurred "to me that perhaps sometimes a scientist making 
the measurements of these films comes across as very cold- 
hearted. X. comment at least for myself , and X think many of 
us, that the horror of this thing came across many, many 
times in doing this . And I wish you all very much good 
wishes to clarify what really has happened here. 

Thank you . 

The Chairman. Thank you very much, sir. 

There being" nothing further, these hearings are adjourned 
to nine a.m. tomorrow morning. 

[Whereupon at 6-15 p.m. the hearings were adjourned to 
reconvene at 9*00 a.m., Tuesday, September 12, 1978.] 
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